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§1. INTRODUCTION 


The purpose of this paper is to show how 
a large part of the theory of the symmetric 
kernel can be adapted to the unsymmetric 
case merely by introducing the concept of a 
characteristic pair. By this we mean a pair 
of functions, f(x) and g(x), not identically 
vanishing, which with a suitable value of \ 
satisfy the following pair of equations: 


g(x) =» | fWKy, 2) daly) 


(1.1) 


f(z) => / K(x, y)g(y) da(y). 


Here K(z, y) is the generally nonsymmetric 
kernel which we assume to be continuous, 
and hence bounded, on the closed square 
a<z<b,a< y < b. The function a(x) 
is monotonic increasing (and nowhere con- 
stant) on the interval a < 2 < b. 

The number \ corresponding to such a 
nontrivial solution of (1.1) is called a char- 
acteristic number of the kernel. It is clear 
that if \ is thus a characteristic number 
accompanying the pair [f(x), g(x)], then \? 
is a characteristic value in the ordinary sense 
of the symmetric iterated kernel with char- 
acteristic function f(x) or g(x), according to 
whether the symmetric iterated kernel is 


b 
[ K@, DK, dale) or 


b 
[ KG, DRE, ») dale. 


Erhard Schmidt has taken advantage of 
1 Received December 8, 1949. 


this fact in adapting his theory of the sym- 
metric kernel to the unsymmetric case.? Our 
method, on the contrary, makes no use of 
the iterated kernel. We attack the problem 
directly by a method devised by Kellogg? 
for the symmetric case. We show that this 
method can be easily modified so as to fit 
also the unsymmetric case. We prove a maxi- 
mum property of our characteristic numbers 
and function pairs and prove expansion the- 
orems in a manner entirely analogous to the 
classical theory for the symmetric case.? 

We use the following abbreviation 
throughout the paper: 


(u,v) = / u(x)v(x) da(z). 


We recall also in this introductory section 
that the class of functions f(z), which may 
be represented in the form 


b 
f(x) = / K(za, y)®(y) da(y) or 


| #(y)K(y, x) daly), 


in which (#, &) = 1, is equicontinuous. This 
follows from the uniform continuity of 
K(z, y) in the closed square if we apply 
Schwarz’s inequality to the right member of 
the equality 


f(x) — f(x’) 
= [ [K(zx, y) — K(x’, y)]®(y) day). 


The fact that this same class of functions is 
2 Cf. Literature Cited at end of paper. 
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bounded is even more obvious. We make 
these remarks to justify our subsequent use 
of Ascoli’s theorem in the application of 
Kellogg’s method. They also serve for an 
immediate proof of the fact that the func- 
tions of any characteristic pair must be con- 
tinuous, a fact we tacitly use in some of our 
subsequent proofs. 


§2. ELEMENTARY PROPERTIES OF 
CHARACTERISTIC NUMBERS 
AND PAIRS 


First, it is clear from (1.1) that zero can- 
not be a characteristic number, inasmuch as 
the characteristic pair [f, g] must not vanish 
identically. 

Although we hereby assume throughout 
the paper that K and a are real-valued func- 
tions of real variables, we temporarily con- 
sider the possibility that f, g, and \ may be 
complex-valued. We notice from (1.1) that, 
if f and g are a characteristic pair corre- 
sponding to a characteristic number A, then 
f and —g are a characteristic pair corre- 
sponding to the characteristic number —\, 
and conversely. Hence there is no essential 
loss of generality, if we assume in the sequel, 
as we shall do, that \ always lies in the right 
half plane including, possibly, the axis of 
pure imaginaries. 

Let [fi , gi] and [fe , go] be two characteristic 
pairs corresponding respectively to the char- 
acteristic numbers d, and d».. Then, in any 
case, 


(2.1) | (fi , fe) | 7: | (gi , ge) |, 


and, if |\i1 | # |x|, we have zero for the 
common value of (f:, fe) and (g1 , ge). 


Indeed, from 


fala) = raf K(z,v)ox(y) day), 


we have 


(fi, fo) 


b pb 
= a2] | f@K(,y)gx(y) da(y) da(s) 


a. | | [ n@dKeev dat) gx(y) day). 


But, since the integral within the bracket is 
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known to be equal to \i'gi(y), we have 


(2.2) (f1,f2) = (2/A1) Qi , ge). 


Interchanging the subscripts 1 and 2 and 
remembering that (u, v) = (v, u), we also 
obtain (fi 5 fe) = (A1/A2) (gi 9 gz). Hence, 
either \2/A1 = Ai/Az, or else (9, , go) = 0, 
and the italicized statement is proved. 

We also can prove very easily that no 
characteristic number can be complex with non- 
vanishing imaginary part. For, suppose d; 
were a complex characteristic number with 
characteristic pair [f, , gi]. Then, if the com- 
plex quantities conjugate to A, fi, gi be 
denoted respectively by Az, fe, gz, we see 
from (1.1) that A, is a characteristic number 
with characteristic pair [f,, go]. Moreover 
(2.2) holds, and, since both (f:, fz) and 
(g:, gz) are obviously positive, (2.1) shows 
that A, = A. Hence \, is real as we wished 
to show. 

The result of all this is that, from now on, 
we may assume the characteristic numbers 
d to be real and positive and the character- 
istic pairs to be real. 

There may be many linearly independent 
characteristic pairs [f;, gi], i = 1, 2,---, 
corresponding to a single characteristic num- 
ber A. It is readily seen from (1.1) that any 
linear combination of these f; taken to- 
gether with the same linear combination of 
the g; will furnish a characteristic pair for 
the characteristic number A. Furthermore 
the f’s corresponding to the same character- 
istic number can be orthonormalized so that 
(f:,/;) = 6;; and then from (2.2) it is seen 
that the corresponding g’s are also ortho- 
normalized. It is already clear that f’s corre- 
sponding to different characteristic numbers 
are orthogonal to each other, and the same 
is true of the g’s. 

Let us now consider a finite number m of 
characteristic pairs [f; , g;] with correspond- 
ing characteristic numbers A; ,7 = 1,2, ---, 
which are not necessarily distinct. Accord- 
ing to what has been said, we may assume 
that (fi P) = (gi ? 93) = 6;;. Then Bessel’s 
inequality applied to the kernel shows that 


b 
[ [K(2, y)}? de(y) 


> 3 | [ K(x, y)gily) da) = ec 
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Whence, a further integration with respect 
to x yields 
b pb m 1 

(2.3) / / [K(z, y)’ daly) da(x) > } ree 
Since the left member of this inequality is 
independent of m, it is clear that the num- 
ber of characteristic numbers less than any 
fixed number must be finite. We can there- 
fore assume that our notation is chosen so 
that A: < Ae < As <---. If there is an 
‘infinite number of characteristic pairs, the 
inequality (2.3) then shows that the \’s must 
tend to infinity rapidly enough to secure the 
convergence of 


Dini < ff Kee, wl dala) daly) 


§3. EXISTENCE OF CHARACTERISTIC PAIRS 


We first prove that every kernel that does 
not vanish identically has at least one char- 
acteristic pair. 

We prove the following two theorems, of 
which the first is a special case of the second 
with m = 0: 

THeoreEM I. Every kernel that is not identi- 
cally zero has at least one characteristic pair 
and corresponding characteristic number. 

Tueorem II. Let [f:1, gil, [fe, gel, ---, 
(fm; Gm| be m orthonormalized characteristic 
pairs of the kernel K(x, y), the corresponding 
characteristic numbers being \1 , Ax, *** 5 Am- 
Then either 


Key = Phen, 


or else there exists at least one further charac- 
teristic pair [f, g] with corresponding charac- 
teristic number d, such that 


(fii, f) = G@,g) = 0, k = 1,2,--- 


Since Theorem I is a special case of The- 
orem II, we confine our attention to the 
latter. For this purpose; we define 


, Mm. 


Ka(2, y) = K(2,y) — LAOOW 


Not every function u(y) is orthogonal to 
K,,(z, y) for all x, unless K,, = 0. For, sup- 
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pose K,,(%1, y:) # 0. Then the function 
u(y) = Kn(ai, y) is not orthogonal to 
K(x: , y), since the continuity of K(z, y), 
and hence of K,,(x, y), implies that 


[ alos, WF day) > 0. 


Moreover u(y), as thus defined, also has the 
property of being orthogonal to g; for i = 
1, 2,---, m. This is easily proved on the 
basis of the known formulas, 


(ge, 9s) = des and dj fi(2x,) 
= | Kes, wody daly). 


Now then, suppose w(y) be any function in 
Lz (not necessarily K,,(x;, y)) which is or- 
thogonal to g:,-°-:-, gm but which is not 
orthogonal to K,,(x, y) for all x. Let 

Mo = (Wo, Ww)’ > 0, to(y) = notuo(y). 


Since u(y) is also not orthogonal to K,,(z, y), 
although it is orthogonal to gi,---, gm, 
the function 
6 
u(a) = | K(x, y)doly) day) 
(3.1) 
6 
= | K(, vay) daly), 


does not vanish identically. Let 


nN = (um , us)? > 0, a, (y) 85 ni 'us(y). 


We now give a formal inductive definition 


of a sequence, u,(y), 1 = 0, 1, 2, 3,--- 
by means of the following equations: 


b 
uaa) = day) K(y, 2) daly), 
(3.2) i 
g=1,2,++ 
Ne = (Us ’ Ur)’, 
tioe(y) = Noe 'tUae(y) 


uaess(z) = | K(e, vin(y) dalp), 


s = 0,1,2,-:: 
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Noe41 = (Use41 ’ Ure+1)', 
(3.5) ] 
thoe41(y) = Moe41 Ure (y). 


Our first purpose is to prove by induction 
that this definition can be used to define 
an actual infinite sequence. Clearly the only 
way the definition can fail is for one of the 
numbers n; to turn out to be zero. The defini- 
tion would then fail to give @;(y), and conse- 
quently would fail also to give all u;(y) for 
which j > ¢. We already know that m and 
n, are not zero. It will therefore be sufficient 
to show that, when n,_; and n, are not zero, 
then nj4; is also not zero. There are two 
cases to be considered according as 7 is odd 
or even. 

Case I: 7 is odd, i = 21 — 1 (l = 1, 2, 3, 

--). Our inductive hypothesis is to the 
effect that n2:-2 , m2:-1 (and indeed all prior 
n’s) are not zero. We wish to prove that 
m2, is also not zero. Under our inductive 
hypothesis the quantity, 


(ter , Hor-2) 
br pb 
= au tin_s(y) K(y, x) day) fn-2) da(zx), 


is seen to have a meaning. Changing the 
order of integration, we see that 


(uaz, Uar-2) 
b b 
= / ixito) | K(a, Y)tr2(y) da(y) fda) 
Hence, from (3.4) with s replaced by / — 1, 
we have 
(3.6) (Wer, Were) = (Hera, Usi-1). 
From Schwarz’s inequality, we now find that 
Moi. = (Mei-1)~*(Uai-1 , Uei-1) 
. = (tei1, Wes) 
(3.7) 
= (21, tier-2) < [(Uar, Ur) 
“(Wai 2, ter-s)]? = [(wer, uer)|* = ner. 


Thus ne; > N2:-1 > 0, which is what we wish 
to prove. 

CASE II: 7 is even, i = 2l (l = 1, 2, 3, ---). 
Our inductive hypothesis is to the effect 
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that m.:-1, m2: (and indeed all prior n’s) 
are not zero. We wish to prove that n2)3; is 
also not zero. The proof is entirely analogous 
to that given for Case I. 

Omitting details, it is enough to say that 
from (3.2) and (3.4) we deduce 
(3.8) 


(Uzi41 , Wer-1) = (Ger, Ue), 


whence Schwarz’s inequality yields the re- 


sult 
(3.9) 0 < na S Ne41. 


This completes the proof of the existence 
of the sequence. It also proves much more: 
namely, (3.7) and (3.9) combine to give 


(3.10) Ni S Nig, t=0,1,2,--- 
Moreover 
n? = (u;, ui) < [a(b) — a(a)} max. [u,(x)? 


= [a(b) — a(a)] 


max if K#* (zx, y)ai-i(y) aay)} 


< [a(b) — a(a)] max | (Ki(x, y))? da(y) 


b 
- | aay daty) 


< [a(b) — a(a)]’ max | K(z, y) |’. 


Here we make use of Schwarz’s inequality 
and Ki (zx, y) is used to represent either 
K(x, y) or K(y, x) according as 7 is odd or 
even. The last quantity written is inde- 
pendent of 7. Hence the n’s are bounded 
and, by (3.10), increase monotonically with 
i. Hence we may write 


(3.11) lim n; = p > 0. 


From the definition of n2;, n2:-1, we see 
that (3.8) can be written 


(U2 141 ’ 21-1) /Nai-1 
(3.12) 


= (Uo, , Ur1)/Ner = Ne. 


From Ascoli’s theorem we know that there 
is a subsequence, {t2:-1,} which tends uni- 
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formly to some function f(z). From (3.2) 
and (3.4) it is obvious that the correspond- 
ing subsequences {we,} and {w2.4;:} must 
also converge uniformly to certain functions 
g(x) and A(x), respectively. Passing to the 
limit in (3.12) and using (3.11), we thus 
find that (h, f) = uw? and likewise from (3.5) 
that (f, f) = (h, h) = uw. Consequently 
uw? — 2y? + pw? = 0, from which it follows 
that the continuous functions h and f are 
identical. Thus, passing to the limit in (3.2) 
and (3.4), we have 


: 
(x) = v* | fly) K(y,2) daly), 


f(z) =u" | K(@,y) oy) daly), 


and we have thus obtained a characteristic 
pair [f, g) with characteristic number \ = 
1/u. It remains to prove that this function 
f(x) is orthogonal to fi(x),---, fm(z) and 
that g(x) is orthogonal to gi(x), --- , gm(x). 
This is done by first proving by induction 
that ws); is orthogonal to fi, --- , fm, and 
that uw; is orthogonal to gi, «++ , gm. Start- 
ing with the known fact that up is orthog- 
ona! to the g’s, we find that 


(fi ’ U1) 
b pb 
[ | £@ KG, y) ay) daly) dee) 


AGG: tio) = 0. 
From this we find that 


(ue, gi) 
-[ [ w K(y, 2) giz) daly) da(z) 


= AS (ay it.) = @. 


The reader may supply the formal details 
of the induction. The theorem follows at 
once by passing to the limit in the equations 
(Ugi-1, fi) = (Wer, gi) = 0, which, on ac- 
count of uniform convergence, yield (f, f;) = 
(g, gi) = 0. Theorems I and II have thus 
been completely established. 
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§4. AN EXTREMAL PROPERTY OF THE CHARAC- 
TERISTIC PAIRS AND NUMBERS 


The same reasoning used in the preceding 
section also leads to the following important 
result. 

THEOREM III. Jf it ts assumed that the 
notation for the characteristic pairs [f;, g:| 
with corresponding characteristic numbers i; 
has been chosen (in accordance with §2) so 
that 0 < Ai < Ae S Ag < -:- , then 


b b 
(4.1) | [ / u(x) K(x, y) v(y) da(x) day) 


< 1/Amai1,m = 0, 1,2, --- 


for any two functions u(x) and v(x) such that 
(u, u) = (v, v) = 1 and either (v, gi) = 0 
or (u, f;:) = 0,2 = 1,2, +--+ ,m. 

Assuming first that (v, g;) = 0,7 = 1, 2, 

-, m, let wi, ue,-++:, be defined by 
(3.1)—(3.5), in which we start with w(x) = 
v(x). Then, in accordance with what has 
been proved in connection with the pre- 
ceding theorem, we know that lim n; = ug, 


1-0 


where 


(4.2) ni = (u;, ud)! < wp = 7. 

Here \ is a characteristic number corre- 

sponding to a characteristic pair other than 

the first m of them. Hence, in accordance 

with our present notation, Ams: < A, and 

therefore (4.2) shows that 

n~= (ui, u;)! < 1/Am+1 ; 1 = i, 2, 72 
7 

But J[u, v] = (u, uw), where J[u, v] is an 

abbreviation for the iterated integral in (4.1). 

Schwarz’s inequality therefore yields 


| J[u, v] | < (u, u)* (us ’ u,)! = m1 < 1/Amii, 


and the theorem is proved in the case that 
(v, gi) = Ofori = 1, 2, -+- , m. The other 
case evidently follows by symmetry. 

It may be remarked that the upper bound 
for J[u, v] given by the theorem is a maxi- 
mum value to be attained by taking for 
u and v any characteristic pair having unit 
norms and belonging to the characteristic 
number Am4+1 - 

Theorem III in the special case m = 0 
leads to the following lemma: 
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Lema. If u(x), ue(x), --- , vi(a), ve(x), 
are any two sequences of functions of 
class Lz , such that (u;, ui) < M, (vi, vi) < 
M, where M is a constant independent of 1, 
and if J,[u, v] is defined to be an abbreviation 


for 
[ [ u(x) | Ki, y) — pm ay 


-v(y) da(x) daly), 


then lim Jalun, vn] = 0. 


Here, as always in the sequel, the charac- 
teristic pairs [f;, gi] are assumed to be 
orthonormalized. It is also assumed that the 
characteristic numbers A; are monotonically 
nondecreasing with, i and that there are in- 
finitely many characteristic pairs. The 
corresponding theory for the finite or ‘“de- 
generate” case is completely trivial. 

Proor: The characteristic pairs and corre- 
sponding characteristic numbers of the 
kernel, 


“~ fx(x) gely) 
7 se) 6), 


(43) K,(z,y) = K(z,y) — 3 ve 


are obviously [f; , gil, Aix, ¢ = n + 1, 
n + 2,--- .We now apply Theorem III 
with m = 0, with K replaced by K, , with 
u(x) replaced by u,(x)/(un, Un)’, and with 
v(x) replaced by v,(x)/(vn , vn)*, thus ob- 
taining 


J alten, Un] < (1/Angi) (tn, Un)* (vn, v,)? 


(4.4) *, 
< M/va41, 


But since it is known from §2 that lim 


A,» = ©, the lemma is established. Strictly 
speaking the inequality (4.4) has only been 
established under the assumption that 
(un, Un) and (v,,v,) are both not zero. 
But in the contrary case either u,(x) or 
v,(z) is almost everywhere zero and (4.4) 
is then trivial. 


§5. THE FUNDAMENTAL EXPANSION THEOREM 


In this section F(x) denotes any function 
that can be represented in the form 


b 
(51) F(z) = | K(z,y) Gly) daly), 
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where G(y) is of class L: on (a, b). Such a 
function F(x) is necessarily continuous. As 
before, the characteristic pairs [f; , gi] are 
assumed orthonormalized, and the corre- 
sponding characteristic numbers are mono- 
tonically nondecreasing. We let a; = (F, f;) 
and b; = (G, g;:). From Bessel’s inequality, 
doer bE < (G, G), we have the convergence 
of the series }“_, bj , and from the definition 
of the characteristic pairs we find that 


(5.2) ai = (F, fi) 
b b 
“ / / fiz) K(a, y) Gly) daly) da(z) 


= (9;,G)dAz' = b,/d;. 


Using further the inequalities of Schwarz 
and Bessel and the fact that 


b 
£6) a [ K(z, y) g(y) da(y), 


we find that 


(= aufilz)) = (x aie) 
k=n kan =e 


n+p 

<(Su)(X| [ Kev) uw daw [) 
n+p b 

< (Xu) (f Kew)" aaty)) 


n+p 
< (x st) B’ [a(b) — a(a)], p=1,2,---, 


where B is an upper bound for K(a, y). 
The uniform convergence of the series 
dor1 %fe(x) follows at once from the fact 
that the right hand member can be made 
arbitrarily small (on account of the con- 
vergence of ) 7, bg) by taking  suffi- 
ciently large, independently of x. There is 
thus a continuous function 
(x) = »» ax fi,(x). 

If &,(z) denotes the first n terms of this 

last series, we see from (5.1) and (5.2) that 


F(x) — ©,(z) 
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n 


b 
= [ K(a, y)G(y) daly) — p> x fult) 


b n 
= [ K(2, y)G(y) daly) — > ee 


k 


b 
= | K.(z,y) Gy) daly), 


where K, is given by (4.3). Multiplying by 
an arbitrary continuous function w(x) and 
integrating, we have 


(w, F =~ ®,) my J p[w, G), 


where J, is defined in the statement of the 
above lemma. Using this lemma and passing 
to the limit we find that (w, F — #) = 0. 
This is true for any contiguous function w. 
Hence, by taking w = F# ®, we conclude 
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that the continuous functions F and ® are 
identical. We formulate our result in the 
following theorem: 

THEOREM IV. Any function F(x) that can 
be represented in the form indicated by (5.1) 
can also be represented as a uniformly con- 
vergent series of the form, 


> ax fi(x), 


k=1 
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ANTHROPOLOGY .—Separate migrations as an explanation of the physical vari- 
ability among American Indians.1 Gorpon R. WIi..eEy, Institute of Social 


Anthropology, Smithsonian Institution. 


The assumptions underlying an explana- 
tion of physical variability among American 
Indians as the result of primary prehistoric 
movement from Asia are: (1) that censider- 
able time (at least 25,000 years) was in- 
volved; (2) that migrant peoples passed into 
the New World by way of the Bering Straits; 
(3) that there were several principal migra- 
tions, each separated from the next by an 
appreciable time interval; and (4) that these 
groups of newcomers to the American scene 
reflect. differences in the populations that 
were at that time living in northeastern 
Asia. It has been reasoned that once in the 
New World these successive waves of Asi- 
atics distributed themselves throughout 
both continents, pushing southward along 
the Pacific coast or down the Mackenzie 
drainage to occupy North America and from 
there into the southern continent by way of 
Central America or the West Indies. Newer 
population waves, it is thought, had a 
tendency either to push aside or to compress 

1 This paper was presented in a symposium on 
American Indian physical variability held on 
November 19, 1949, in New York City as a part 


of the annual meeting of the American Anthro- 
pological Association. Received November 23, 
1949. 


into marginal areas those which preceded 
them, so that in time and space the earlier 
migrants eventually came to occupy either 
peripheral or, archeologically speaking, un- 
derlying positions. These premises have been 
carried to great lengths and detail by some 
(Dixon, 1923; von Eickstedt, 1933; Imbel- 
loni, 1938a, 1938b) or advanced more cau- 
tiously by others (Stewart, 1940, 1943). The 
present paper is an examination and review 
of the possibilities of correlating selected 
variable physical characteristics among the 
American Indian with linguistic and cultural 
factors. 

As implied in the title, our problem is one 
of isolating primary migrations from Asia to 
the New World. Within the Americas there 
is also the question of secondary migrations 
which might explain, historically, the geo- 
graphical position of various groups of 
peoples; but I have not, in this brief paper, 
dealt with this aspect of the problem. 

As.the relative rates of change as among 
physical, linguistic, and cultural features 
are one of the fundamertal unknowns of 
anthropology, we are not answering it here. 
It is obvious that any study, such as the 
present, operating as it does within three 





72 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES 


shifting frames of reference, the speed of 
whose shifts are unknown to us, is extremely 
vulnerable. It may indicate probabilities 
and point up problems, but it cannot offer 
proofs. 


ASPECTS OF PHYSICAL VARIABILITY 


Two sets of phycial characteristics to 
which anthropologists have attached genetic 
importance are expressed as the cephalic 
and cranial height indices (Dixon, 1923; 
Steggerda, 1932; Stewart, 1940, 1943; New- 
man, ms.). Without entering into the ques- 
tion of the stability or reliability of these in- 
dices in racial-historical studies, we shall 
proceed to examine their geographical dis- 
tribution among the native peoples of the 
Americas. To do this the two indices have 
been paired into their four possible combina- 
tions. Each combination is reviewed in turn. 

The combination of dolichocephaly and 
low-headedness is, apparently, the rarest of 
the four. In South America it is known 
principally from Tierra del Fuego and from 
the solitary, putatively early Punin cal- 
varium; in North America it is somewhat 
more widespread, being present in the tribes 
of the northern Plains, in southwestern 
Canada, and in southern and lower Cali- 
fornia. The second combination, dolicho- 
cephaly and high-headedness, is more wide- 
spread. In North America it is prevalent 
throughout much of the Arctic, particularly 
on the earlier archeological horizons; it is 
standard for the northeastern Woodlands 
of the continent; and in the Southeast, the 
Mississippi Valley, and the southern Plains 
it generally characterizes the earlier pre- 
historic periods. The long and high head type 
is also found in the Southwestern United 
States, especially in the earlier cultural 
levels. Distribution of the type is spotty 
through Middle America, but in South 
America it prevails in the southern portion 
of the continent and in the interior of eastern 
Brazil where its antiquity can, seemingly, be 
traced back to Lagoa Santa man. The third 
type combination, brachycephaly and low- 
headedness, has its greatest concentration 
in the forest areas of northwestern South 
America and the Amazon Basin. There is 
some indication that this type is also found 
in the Maya region of Central America. Its 
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North American distribution is rather rare. 
On the Aleutian Islands the later Aleuts are 
round low-heads, following the longer, 
higher-headed population on those islands. 
Some of the Northwest coast peoples are 
also round low-heads. The fourth combina- 
tion, brachycephaly with high-headedness, is 
found throughout most of Andean South 
America, Middle America, and Mexico. To 
the north it dominates the later archeologi- 
cal horizons of the Southeastern and South- 
western United States and appears to some 
extent along the Northwest coast. 

It is certainly not claimed that these four 
combinations of cephalic index and head- 
height index can be taken in their entirety 
as historical-racial groups. None of the four 
shows sufficient. correlations with other 
physical charact#istics to imply anything 
of this nature. > best that can be hoped 
for is that cranial proportions will offer some 
genetic clues to the history of peoples and 
culture in America. I believe that their 
significance is pointed up in an examination 
of the linguistic and cultural evidence. 


LINGUISTIC AND CULTURAL CORRELATIONS 


In attempting to correlate physical or 
racial traits with linguistics and culture we 
do not, of course, expect 100 percent cor- 
respondences. Relationships, if they existed, 
had a basis in historical association, not 
causality; and in the enormous time span 


involved these ancient associations have 
been constantly rearranging themselves in a 
network of vast complexity. The general 
coincidences, to which I shall refer are, of 
necessity, highly simplified abstractions. 

It was noted that the long high-headed 
cranial type was especially dominant in 
Arctic and northeastern North America. 
This distribution of the dolichocephalic 
high-heads is approximately coextensive 
with two major linguistic stocks: Eskimo 
and Algonquian; and with two major cul- 
tural traditions: Eskimo and Woodland. Can 
these northern and northeastern long-heads 
be considered representative of a single 
Asiatic migration? The linguistic evidence 
would indicate two major migrations; the 
cultural evidence would back this up; and 
the racial evidence, although showing some 
close resemblances (Shapiro, 1931, 1933; 
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Seltzer, 1933), would verify a separateness 
between Algonquian and Eskimo. Thus, for 
our dolichocephalic high-headed type in 
North America there is a relatively strong 
case for at least two distinct invasions, or 
two series of invasions, from Asia. The Asi- 
atic similarities to both Woodland and 
Eskimoan cultures are generally known 
(McKern, 1937; Spaulding, 1946; De La- 
guna, 1947; Larsen and Rainey, 1948) and 
substantiate such postulated migrations. 
Asiatic and Old World chronological esti- 
mates further suggest that these particular 
movements out of Siberia began no earlier 
then mesolithic times and continued to as 
late as the first century A. D. for some of the 
Eskimo. 

Do these hypotheses account, even in a 
gross way, for all the northern and north- 
eastern high-headedness and dolichocephals? 
We have remarked that high-headedness 
and dolichocephaly were not only character- 
istic of these parts of North America but 
that they were typical of the earliest cultural 
levels in both the northeastern and south- 
eastern United States. Can these earliest 


long high-heads be considered as a part of 
the Algonquian-Woodland wave? This is 
a possibility, but there are a number of 


arguments against it. First, there is a 
chronological discontinuity in the physical 
type sequence. In New York, the old 
Archaic slightly built, long high-heads 
were impinged upon by a more rugged, 
round-headed people. Subsequently, doli- 
chocephals reappeared who differed some- 
what from the Archaic peoples. It is with 
this later group that Algonquian speech and 
Woodland culture can be definitely linked 
(Ritchie, 1944). Second, there are no Al- 
gonquian-speaking enclaves throughout the 
lower Southeast, a condition one might ex- 
pect if the Archaic dolichocephals were of 
that speech group. And third, the slightly 
built high-headed dolichocephals of the 
Eastern Archaic are markedly similar to the 
geographically remote but comparably early 
Basketmaker skeletons of the Southwestern 
United States, a region without remnants of 
Algonquian speech or Woodland culture. In 
view of these considerations there is a strong 
indication that the earliest population of the 
Eastern United States was not a part of a 
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somewhat later Algonquian invasion of 
North America. Instead, there is a counter- 
suggestion that these early high-headed 
dolichocephals of the east were linked to a 
very early migration wave which included 
the ancient peoples of the southwest. These 
earliest long-heads were possessed of an 
“archaic-type”’ culture. (There are cultural 
similarities between Eastern Archaic and 
early southwestern Basketmaker.) It is 
impossible, however, to make a reasonable 
guess as to their linguistic affiliation. 

Besides Eskimo and Algonquian there is 
another major linguistic stock of upper 
North America whose geographical position 
strongly suggests a relatively recent en- 
croachment from northeast Asia. This is the 
Athapascan block, extending from interior 
Alaska into southern Canada with a de- 
tached enclave in Arizona, New Mexico, 
and Texas. Culturally, the northern Atha- 
pascans are divided between a Northwest 
coast and an inland tradition, both of which 
show Asiatic relationships. Ties to an old 
homeland are further emphasized by Sapir’s 
suggestions of linguistic affinites to Sinitic 
tongues of east Asia (Jenness, 1940). Jenness 
(1940) is of the opinion that the Athapas- 
cans are the most recent comers of all, hav- 
ing passed through the Eskimo and pressed 
upon the Algonquian tribes. Racially, it is 
most pertinent to point out that Stewart’s 
(1940) dolichocephalic and mesocephalic 
low-heads have a rough distributional cor- 
respondence to this putative Athapascan 
push. Northern and northwestern Plains 
tribes who border upon the northern Atha- 
pascans are similarly long and low-headed, 
but this could be readily explained as mix- 
ture with the new Athapascan physical 
type. It is of still further correlative interest 
to note that Blood Group A has its greatest 
North American occurrence in or near the 
area of the hypothecated Athapascan thrust — 
(Boyd, 1939). 

When we move south of Eskimo, Atha- 
pascan, or Algonquin territory, any case for 
physical-linguistic-cultural coincidences be- 
comes much more difficult. Presumably, the 
more southerly located peoples have oc- 
cupied the New World for a longer time; and, 
consequently, have had more opportunity 
to modify the cultural and linguistic heritage 
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which they brought with them from Asia. 
It is generally assumed, for example, that 
the whole growth and diversification of the 
American agricultural civilizations occurred 
in the middle latitudes of the hemisphere 
long after the racial stocks who produced 
them had arrived in these continents. Trans- 
Pacific stimul ‘for Middle American or 
Peruvian cultures would not change this 
basic assumption. 

The most striking racial-cultural con- 
figuration of Middle and South America is 
that the peoples of the high culture areas 
are predominantly high-headed _ brachy- 
cephals. The broad linguistic affiliations and 
migratory movements are not clear for this 
brachycephalic type. It appears in the later 
prehistoric period of both the southeastern 
and southwestern United States, and is 
associated in each of these regions with 
developed agricultural societies. On the 
northwest coast of North America, and else- 
where, round-headed people are associated 
with other types of culture. It is an open 
question as to whether the geographical 
distribution of North American brachy- 
cephalic high-heads results from secondary 
migrations out of Middle America or if it is 
simply a dispersement pattern following the 
primary movement out of the Old World. 
However, cultural evidence in the Southeast, 
and to some extent in the Southwest, seems 
to favor their late immigration into these 
United States regions from Mexico. 

In South America the brachycephalic 
high-heads of the Andes are in contrast to 
the dolichocephalic high-heads of the Pam- 
pas, Patagonia, and the hinterlands of 
Brazil. The early chronological position of 
the dolichocephals, as in Lagoa Santa, to- 
gether with the culturally and environ- 
mentally marginal conditions of other later 
long-heads, suggests that the type is an 
ancient population stratum for the conti- 
nent. It is possible that there is a connection 
here with the Archaic and Basketmaker 
long high-heads of North America, although 
if such a link did exist there is no supporting 
cultural or linguistic proof of its former 
existence. Similarly, it is impossible to 
bring forth any linguistic or significant 
cultural evidence to support a migration 
connection between the dolichocephalic 
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low-headed Fuegians of South America 
and the similar cranial type of north 
western North America. The same is true 
for the brachycephalic low-headed Arawakan 
and Caribban-speaking people of South 
America and the brachycephalic low- 
headed Aleuts of the north Pacific. 


CONCLUSIONS 


To summarize, cephalic and head-height 
indices of native American crania have 
geographical and chronological distributions 
in the two continents which suggest ancient 
differential migrations from the Old World. 
There are a number of general, although by 
no means perfect, correlations among these 
cranial data, the linguistic affiliations of the 
people involved, and their cultures. The best 
documented cross correlations are: (1) the 
dolichocephalic high-headed peoples of 
northeastern North America who, pre- 
sumably, spoke an Algonquian tongue and 
possessed Woodland-type cultures; (2) the 
dolichocephalic high-heads of the far north, 
particularly the early arrivals in that area, 
who must have had an Eskimoan language 
and partook of the Eskimoan cultural tradi- 
tion; and (3) the dolichocephalic and meso- 
cephalic low-heads of northwestern North 
America who were Athapascan in speech 
and belonged either to the Mackenzie or 
Northwest coast areal traditions. All three 
of these groups have cultural ties to north- 
east Asia, and their generally northern 
position in the New World implies that they 
were the most recent migratory arrivals. I 
would estimate that either Eskimo or Atha- 
pascan were the latest, with the Algonquian 
preceding them. 

In the American middle and southern 
latitudes it is more difficult to isolate physi- 
cally differentiated peoples who are allied 
with specific cultural or linguistic types. 
High-headed brachycephals seem to be as- 
sociated with the great centers of American 
agricultural civilizations, but no consistent 
linguistic correlations can be made here. 
Simple hunters and gatherers of east Brazil 
and southern South America show a high 
frequency of dolichocephally, but, again, 
there is no demonstrated linguistic unity. 
Possibly, these peoples are the descendants 
of an ancient long and high headed race 
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who were among the first inhabitants of 
America. This possibility is suggested by 
their cranial similarity to early, populations 
in the eastern and southwestern United 
States. Brachycephalic low-heads seem to 
conform to the South American Tropical 
Forest cultures and to Arawak, Caribbean, 
and neighboring languages, but there are no 
linguistic parallels to North America. 

It is obvious that a successful matching of 
race, language, and culture, even on the 
broadest sort of basis, cannot be carried out 
for all parts of the Americas. Yet the cor- 
respondences which obtain among three 
major linguistic and cultural groups of 
northern North America are a strong argu- 
ment for separate migrations from Asia as an 
explanation of the physical variability 
among these three. If this be accepted, then 
the probabilities are high that the physical, 
linguistic, and cultural diversity that con- 
fronts us farther to the south is at least in 
part explainable by separate and ancient 
migrations although we can no longer follow 
the multiple and complexly interwoven 
threads of the fabric. 
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PALEONTOLOGY .—Two new Lower Cretaceous lituolid Foraminifera.: EstHER 
R. Appuin, ALFRED R. LoeBuicH, JR., and HELEN Tappan, U. 8. Geological 
Survey and U. 8. National Museum. 


During the course of a study of the genus 
Choffatella in the subsurface Cretaceous of 
Florida, by Applin and Jordan, comparisons 
were made with forms that had been re- 
ferred to this genus from the Walnut clay 
(Fredericksburg group) and the Glen Rose 
limestone (Trinity group) of Texas. A close 

1 Published by permission of the Director of 
the U. 8. Geological Survey and the Secretary of 


the Smithsonian Institution. Received November 
9, 1949. 


examination disclosed that the Texas speci- 
mens were not true Choffatella and in fact 
represented two genera, neither of which 
could be referred to any previously de- 
scribed genus. These two genera and the 
type species are here described. 

The material used in the present study 
was collected independently by Applin and 
by Tappan and Loeblich. Illustrations are 
camera-lucida drawings. 
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Fic. 1.—Stomatostoecha plummerae Applin, 
Loeblich, and Tappan, n. gen., n. sp.: A, Side view 
of holotype (U.S.N.M. no. 106219), showing 
numerous low chambers and raised and thickened 
sutures; B, edge view, showing lenticular, biumbo- 
nate test, and series of apertural pores at the 
peripheral margin of the apertural face. X 41. 


Family LITUOLIDAE 
Subfamily ENpoTHYRINAE 
Stomatostoecha Applin, Loeblich, and Tappan, 
n. gen. 


Genotype.—Stomatostoecha plummerae Applin, 
Loeblich, and Tappan, n. sp. 

Diagnosis.—Test free, planispiral, not com- 
pletely involute; chambers numerous; wall cal- 
careous, imperforate, microgranular, with some 
additional detrital material incorporated in the 
epidermal layer, interior simple, not labyrinthic, 
and with neither transverse nor parallel parti- 
tions; aperture a single series of pores in a linear 
depression on the apertural face of the final 
chamber. 
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Remarks.—Stomatostoecha differs from Choffa- 
tella in the absence of any transverse or parallel 
partitions, although they are related, as shown by 
the planispiral character and similar apertures. 
Stomatostoecha differs from Pseudocyclammina in 
lacking the “labyrinthic” layer and from Mean- 
dropsina both in lacking the transverse and parai- 
lel partitions and in lacking the cyclical arrange- 
ment of chambers in the later stages. It differs 
from Cyclammina in the absence of a “laby- 
rinthic” interior and in having a single row of 
apertural pores rather than numerous pores scat- 
tered over the apertural face. 

Although both Stomatostoecha and the following 
new genus seem closely related to members of the 
Lituolinae, such as Choffatella, Pseudocyclam- 
mina, and Cyclammina, we have placed our new 
genera in the subfamily Endothyrinae because 
of the absence of a labyrinthic interior. They are 
apparently transitional between the Endothyri- 
nae and Lituolinae, however. 


Stomatostoecha plummerae Applin, Loeblich, and 
Tappan, n. sp. 
Figures 1-3 


Choffatella sp. aff. C. decipiens Schlumberger, 
Adkins, Texas Univ. Bull. 3232: 333. 1932. 


Test free, large, planispiral, and involute in 
most specimens, although a few become some- 
what evolute in the later stages, lenticular, 
biumbonate, periphery bluntly rounded; cham- 
bers numerous, low and broad, ranging from as 
few as 11 in small specimens to as many as 20 
in the last whorl of large, well-developed speci- 
mens, as many as 24 whorls commonly developed, 


eG 


Fia. 2.—Stomatostoecha plummerae Applin, Loeblich, and Tappan, n.- gen., n. sp.: Outliné drawings 


of exterior of paratypes (U.S.N.M. nos. 106220a-d) 


), showing variations in size and outline. x 41. 
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with the earlier whorls covered by the later 
chambers; sutures slightly curved, thickened and 
generally raised, at other times somewhat ob- 
scure; wall thick, caleareous, imperforate, micro- 
granular, with some additional detrital material 
incorporated in the epidermal layer, the amount 
of agglutinated material varying somewhat with 
the nature of the enclosing sediments, interior 
simple, not labyrinthic, and with neither trans- 
verse nor parallel partitions; aperture a single 
series of pores in a linear depression on the 
apertural face of the final chamber, extending 
from the peripheral angle about one half the 
length of the apertural face. 

Greatest diameter of holotype 1.20 mm, least 
diameter 0.94 mm, greatest thickness 0.36 mm. 
Other specimens range from 0.44 to 1.59 mm in 
greatest diameter. 

Remarks.—In addition to the distinct generic 
characters mentioned above, the present species 
differs from Choffatella decipiens Schlumberger in 
being about one half as large and in being lenticu- 
lar in section, rather than compressed. 


Fie. 3.—Stomatostoecha plummerae Applin, 
Loeblich, and Tappan, n. gen., n. sp.: Camera- 
lucida drawing of thin section of paratype (U.S. 
N.M. no. 106228), showing thickened walls and 
absence of accessory structures. X 48. 


Although the Lituolidae are generally regarded 
as arenaceous in character,? the present writers 
agree with the conclusion reached by Henson* 
that many of the genera are essentially caleare- 
ous. In a discussion of the type species of Choffa- 
tella, Henson stated that “sections show that the 
walls contain very little arenaceous material, and 
in some specimens none at all is perceptible under 
the microscope; the essential nature of the shell 

2 CusHMAN, J. A., Foraminifera, their classifica- 
tion and economic use, ed. 4: 100. 1 

3’ Henson, F. R.S8., Larger imperforate Forami- 


nifera of southwestern Asia: 14. British Mus. Nat. 
Hist., 1948. 


Fig. 4.—Phenacophragma assurgens Applin, 
Loeblich, and Tappan, n. gen., n. sp.: A, Side view 
of holotype (U.S.N.M. no. 106225), showing sub- 
ovate oadine, wedge-shaped chambers, and slightly 
evolute character; B, edge view, showing flattened 
form and short slitlike aperture at the peripheral 
angle. X 72. 


material is calcareous, imperforate, and microgran- 
ular, but the tests rarely have that milky-white 
appearance which is characteristic of nonaren- 
aceous, imperforate foraminifera. It is probable, 
therefore, that a certain amount of argillaceous 
impurity is contained in the interstices between 
the calcite crystals of which the walls are com- 
posed.” The wall structure of the present new 
genera was studied under a petrographic mi- 
croscope, and appeared granular, but there was 
no evidence of any agglutinated fragments ex- 
cept in the outermost layer, the calcareous 
material forming the largest portion of the wall. 

Types and occurrence—Holotype (U.S.N.M. 
no. 106219), figured paratypes (U.S.N.M. nos. 
106220a—d), and unfigured paratypes (U.S.N.M. 
no. 106221) from the Walnut clay, just below the 
Dictyoconus walnutensis (Carsey) bed in a small 
quarry on the north side of the Hickmuntown- 
Mansfield Dam road, 1.6 miles by road south- 
west of Hickmuntown, Travis County, Texas, 
collected by A. R. Loeblich, Jr.; unfigured para- 
types (U.S.N.M. no. 106222) from the Walnut 
clay, just below the Dictyoconus walnutensis (Car- 
sey) ledge on the south side of Mount Barker, 
about 3.5 miles (air line) northwest of the Capitol 
Building in Austin, Travis County, Texas, col- 
lected by A. R. Loeblich, Jr., figured thin section 
(U.S.N.M. no. 106228) from E. R. Applin collec- 
tion from the same locality; unfigured paratypes 
(U.S.N.M. no. 106223) from the Walnut clay, in 
a low exposure on the south side of the road, 0.6 
mile by road west of the crossing of the Missouri 
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Pacific Railroad, on the Bull Creek road, north- 
west of Austin, Travis County, Texas, collected 
by Helen Tappan and A. R. Loeblich, Jr.; un- 
figured paratypes (U.S.N.M. no. 106224) from 
the Glen Rose limestone (zone of Salenia texana), 
440 feet below the top, in a road cut on U. 8S. 
Highway 281, 1.2 miles north of the junction with 
Texas State Highway 46, Comal County, Texas, 
collected by A. R. Loeblich, Jr. 


Phenacophragma Applin, Loeblich, and Tappan, 
n. gen. 


Genotype.—Phenacophragma assurgens Applin, 
Loeblich, and Tappan, n. sp. 

Diagnosis.—Test free, planispiral, somewhat 
evolute, with a slight tendency to uncoil; cham- 
bers numerous; septa of two types, the complete 
normal septa alternating with shorter partitions 
which project only slightly into the chamber 
cavities; wall calcareous, imperforate, and micro- 
granular, with some additional material incorpo- 
rated in the epidermal layer, interior simple, not 
labyrinthic, and with no transverse partitions; 
aperture slitlike, terminal, on the final chamber. 
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Remarks. — Phenacophragma differs from 
Pseudocyclammina in lacking the labyrinthic in- 
terior and cribate aperture and in possessing the 
short intercalary septa. It differs from Stomato- 
stoecha in possessing the secondary septa and in 
having a single slitlike aperture, rather than a 
series of pores. 


Phenacophragma assurgens Applin, Loeblich, and 
Tappan, n. sp. 


Figures 4-6 


Test free, large, ovate in outline, flattened, 
planispiral and slightly evolute, so that previous 
whorls may be seen in the umbilical region, later 
chambers tending to uncoil, periphery subacute; 
chambers numerous, from 12 to 15 present in the 
last whorl, about 24 whorls usually developed, 
chambers low and broad; sutures straight or 
slightly curved, flush or slightly depressed, al- 
though occasional collapsing of the walls allows 
them to appear raised, the intercalary septa only 
about one third to one fourth as long as the other 
septa as seen in thin-sections, occasionally curved 
backwards, may at times be reflected externally 


Fia. 5.—Phenacophragma assurgens Applin, Loeblich, and Tappan, n. gen., n. sp.: Outline drawings 
of exterior of paratypes (U.S.N.M. nos. 106226a-g), showing variation in size and outline, somewhat 
evolute test, tendency of the later chambers to uncoil, and occasionally visible intercalary septa. X 72. 
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although they are not as distinct as the normal 
septa when viewed from the exterior; wall cal- 
careous, imperforate and microgranular, with some 
additional material incorporated in the epidermal 
layer, interior simple, not labyrinthic, and with 
no transverse partitions; aperture at the periph- 
eral angle, consisting of a single slit which extends 
a short distance down the apertural face. 

Greatest diameter of holotype 0.65 mm, least 
diameter 0.49 mm, greatest thickness 0.16 mm. 
Other specimens range from 0.47 to 0.86 mm in 
greatest diameter. 

Remarks.—In addition to the different generic 
characters enumerated above, this species may 
be distinguished from Stomatostoecha plummerae, 
n. sp. by its being slightly smaller, in being flat- 
tened rather than lenticular and biumbonate, and 
in having a more pronounced tendency to uncoil 
in the later stages. The chambers are less numer- 
ous, and are not as low and broad, but may even 
appear wedge-shaped, and the septa are much 
thinner and are straighter. Phenacophragma 
assurgens also differs from Choffatella decipiens 
Schlumberger in being about one third as large, 
in having less numerous chambers, and in lacking 
the labyrinthic interior and multiple aperture. 

Types and occurrence-—Holotype (U.S.N.M. 
no. 106225), figured paratypes (U.S.N.M. nos. 
106226a-g), and unfigured paratypes (U.S.N.M. 
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no. 106227) from the Glen Rose limestone, 520 
feet below the top, in a road cut on the east side 
of U. 8. Highway 281, 2.4 miles north of the 
junction with Texas State Highway 46, Comal 
County, Texas, collected by A. R. Loeblich, Jr.; 
figured sectioned paratype (U.S.N.M. no. 106229) 
from E. R. Applin collection from the same hori- 
zon and locality. 


Fig. 6.—Phenacophragma assurgens Applin, 
Loeblich, and Tappan, n. gen., n. sp. Camera- 
lucida drawing of thin section of paratype 
(U.S.N.M. no. 106229), showing alternation of 
normal and intercalary septa and more delicate 
wall structure than in Stomatostoecha plummerae. 
X 95. 


ENTOMOLOGY .— Additional illustrations and notes on Aedes bambusicolus Knight 
and Rozeboom.' Epwarp 8. Ross, California Academy of Sciences. (Commu- 


nicated by ALAN STONE.) 


Aedes (Stegomyia) bambusicolus Knight 
and Rozeboom? was described from one of 
two male specimens reared from a bamboo 
stump on Culion Island, Philippine Islands, 
June 20, 1945. The female, larva, pupa, 
and biology have not yet been described. 
During June 1945, the writer collected a 
small series of this species near San José, 
Mindoro, and secured adult-associated lar- 
val and pupal skins. In view of the remark- 
able nature of the early stages of the species, 
it seems desirable to publish the present 
illustrations and notes at this time. 

Male.—Discrepancies in the _ terminali 
figure published by Knight and Rozeboom 

1 Received October 29, 1949. 

? Knicut, K. L., and Rozesoom, L. E. The 
Aedes (Stegomyia) albolineatus group (Diptera, 


Culicidae). Proc. Biol. Soc. Washington 59: 94, 
pls. 9, 10. 1946. 


(pl. 10, fig. 8) and the one presented here 
(Fig. 1) will be noticed. These are appar- 
ently due to the fact that the former was 
drawn from a crushed slide preparation, 
which exhibits the various structures spread 
apart and the ordinarily dorsally directed 
inner setae of the basistyle in profile. 
The scales of the basistyle were also ap- 
parently intentionally omitted. My illus- 
tration is based on an uncrushed preparation 
and shows the various structures and inner 
setae in the true relation and perspective. 
These setae appear to be much shorter than 
they actually are because of the foreshor- 
tened representation. The disadvantage of 
each of these methods of mounting genitalia 
can be overcome by using the figures in a 
supplementary manner. 

Not noted in the original description is a 
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Fig. 1.—Adult characters of Aedes bambusicolus Knight and Rozeboom. (Unless otherwise stated, 
all drawings are based on a female.) 


very narrow pale band at base of third 
palpal segment (see Fig. 1). 

Female.—Certain salient features are il- 
lustrated in Fig. 1. The markings are almost 
identical to those of male. 

Larva.—Very elongate, narrow; thorax 
scarcely wider than head. Colorless except 
for head and its appendages, which are 
pale straw-yellow; anal plate and air tube 
straw-yellow; sclerite at base of ventral 
brush, comb scales, and spiracular plates 
golden-yellow. Head form and dorsal chae- 
totaxy as figured (Fig. 2). Thoracic and 


abdominal integument smooth; hairs gen- 
erally fine, poorly branched, lateral hairs 
golden-yellow. Terminal abdominal struc- 
tures as figured (Fig. 2); comb scales gener- 
ally four in number occasionally only three 
present, apices often forked, plate variable 
in shape; pecten teeth vary from one to four 
but usually three in number; sclerite at 
base of ventral brush characteristic, invari- 
ably present. 

Pupa.—Abdominal chaetotaxy as figured 
(Fig. 2). Color pale golden-yellow through- 
out. Differs from all other Aedes pupae 
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Fig. 2.—Larval characters and abdomen of pupa of Aedes bambusicolus Knight and Rozeboom. 
Left side of pupa ventral; right side, dorsal. 


known to the writer in the great develop- 
ment of the paddle hair and enlarged genital 
sac of the male which is longer than the 
paddles. A preparation of a male pupa with 
the completely developed adult within 
shows that the terminal third of this elonga- 
tion accommodates the long outer setae of 
the basistyle developing within. The genital 
sac of the female is, of course, much smaller 
than that of the male. The only parallel 
known to the writer to the greatly developed 
paddle hair has been figured by Edwards 
(fig. 162)* for Eretmapodites quinquevittatus 
Theobald. Here also the genital capsule 
(sex not stated) is relatively large but 
neither this nor the paddles are as large in 


3 Epwarps, F. W. Mosquitoes of the Ethiopian 
Region, III: Culicine adults and pupae: 499 pp., 
figs. British Museum (Natural History), London, 
1941. 


relation to the abdomen as in bambusicolus. 

Material examined.—Four males and three 
females were reared from two lots of larvae 
collected on June 10 and 14, 1945. Five» 
adult-associated larval and pupal skins and 
six whole mounts of larvae were thus ob- 
tained. All are from a forest three miles 
southeast of San José, Mindoro. Specimens 
will be deposited in the U. 8S. National 
Museum and the California Academy of 
Sciences. 

Biology—Larvae occur in rather foul 
water in butts of freshly cut bamboo (1 to 
2 inches in diameter) in the dark shade of 
primary forest. The activities, habitat, 
and general appearance of the larvae are 
reminiscent of those of certain species of 
Armigeres. They remain at the bottom of 
culture jars for prolonged periods vigorously 
probing the bottom muck in a manner quite 
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unlike most species of Stegomyia. No obser- 
vations were made on the habits of the 
adult. The species may be regarded as quite 
rare as it was encountered only twice during 
nearly a year of intensive collecting in the 


vot. 40, No. 3 


area. It is likely to be overlooked, however, 
as its larvae may be mistaken for those of 
certain species of Armigeres and its adults 
for certain other members of the albolineatus 
group. 


ZOOLOGY .—Recent species of the lucinoid pelecypod Fimbria.! Davip Nico., U. 8S. 


National Museum. 


The living species of Fimbria [Corbis] 
were reviewed by Lamy in 1921. Since that 
time no comprehensive study of the genus 
has been published, and only a few figures, 
lists, or brief descriptions of its species 
have been mentioned in Indo-Pacific faunal 
studies. The number of specimens of Fimbria 
at the U. S. National Museum has been 
greatly augmented by the shells collected 
at Bikini, and with this large amount of 
material it is possible to add to our knowl- 
edge of the genus. 

Although the Fimbriidae are now a small 
family comprising only the genus Fimbria 
with two living species, during Jurassic 
and Cretaceous times it was well represented 
in number of species in warm and temperate 
seas all over the world. At the end of the 
Cretaceous and during all of the Tertiary, 
the geographic range of the family has 
slowly contracted until it is found now only 
in the warm waters of the eastern Indian 
Ocean and the western and central Pacific 
Ocean. 


Family FIMBRIIDAE, new name 
Genus Fimbria Megerle von Mihlfeld, 1811 


Genotype: Fimbria magna Megerle von Mihlfeld, 
1811 = Venus fimbriata Linné, 1758 (monotypy). 

Venus Linné, 1758 (in part). 

Lucina Bruguiére, 1797 (in part). 

Gafrarium Réding, 1798 (in part). 

Corbis Cuvier, 1817. Genotype: Venus fimbriata 
Linné, 1758 (monotypy). 

Idothea Schumacher, 1817 (not Jdothea Fabricius, 
1796). Genotype: Idothea perforata Schumacher, 
1817 = Venus fimbriata Linné, 1758 (monotypy). 


For the past hundred years the name Corbis 
has been used almost without exception. Most 


rmission of the Secretary of 


1 Published by 
nstitution. Received October 


the Smithsonian 
14, 1949. 


workers consider Fimbria Megerle von Miihlfeld, 
1811, a junior synonym. Bohadsch, 1761, had 
used the name Fimbria for an udibranch, but re- 
cently his work has been suppressed by a suspen- 
sion of the rules (Opinion 185, 1944); thus Fimbria 
Megerle von Miihlfeld can be used. If the law of 
priority is followed, Fimbria Megerle von Miihl- 
feld, 1811, must replace Corbis Cuvier, 1817. One 
other solution is to ask for another suspension of 
the rules in order to continue the use of the name 
Corbis. Some taxonomists have thought that re- 
peated suspensions of the rules would stabilize 
nomenclature. It is becoming more and more 
evident that this is not so, and, moreover, a sus- 
pension of the rules created the problem of Fim- 
bria versus Corbis. Because the family is not a 
large or important one, the writer believes that 
the wiser course of action is to follow the law of 
priority, adopt the genus name Fimbria, and 
create the new family name Fimbriidae. 


SHELL MORPHOLOGY OF LIVING SPECIES OF FIMBRIA 


Shell.—Porcellanous, periostracum lacking. 

Valves.—Equal, not gaping, subequilateral, 
transversely elliptica!, ventricose. 

Ornamentation.—Cancellate; concentric ribs 
more prominent; interior ventral, anterior, and 
posterior margins finely crenulated; most speci- 
mens exhibiting a shallow furrow which begins 
at the posterior end of the umbonal area and runs 
obliquely posteriorly and downward, passing in 
front of the posterior adductor muscle scar to the 
ventral margin; posterior edge of this furrow 
marked exteriorly by a change in the character 
of the ornamentation; small, slightly depressed, 
lanceolate lunule, varying in elongation, always 
present; narrow, depressed escutcheon occupied 
by ligament except for small part of posterior 
portion. 

Beaks.—Prosogyrate, contiguous. 

Ligament.—Parivincular, opisthodetic, exter- 
nal but sunken. 
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sai . ., _ Al, 3a, 3b, 
Dentition.—Lucinoid, Mee FHT the poste- 


rior lateral in each valve located posterior to the 
escutcheon and far from the other teeth. 

Muscle scars.—Pallial line integripalliate, but 
with a small sinus where it joins the posterior 
adductor scar; anterior adductor muscle scar 
usually larger than posterior adductor muscle 
scar, the latter almost round; anterior adductor 
muscle scar produced anterodorsally; pedal re- 
tractor scars small and lying close to the adductor 
muscle scars at the dorsal margin. 


Fimbria fimbriata (Linné) 
Figs. 1, 2, 4, 6, 7 


. Venus fimbriata Linné, Syst. Nat., ed. 10: 
687. 

. Venus fimbriata Linné. Born, Test. Mus. 
Caes. Vind., ete.: 69, pl. 5, fig. 4. 

. Venus fimbriata Linné. Chemnitz, Neues 
Syst. Conch.-Cab. 7: 3, fig. 8; 5, 52-54; 
pl. 43, figs. 448, 449. 

. Lucina |fimbriata] (Linné). Bruguiére, Tab. 
Eneyel: Meth., livr. 2, vers test. biv.: 
pl. 286, figs. 3a-c. 

. Gafrarium fimbriatum (Linné). Réding, Mus. 
Bolt., pt. 2: 176, no. 243. 

. Fimbria magna Megerle von Mihlfeld, Ent- 
wurf Syst. Schal., Mag. Ges. Nat. freunde 
Berlin 5 (no. 1, art. 2): 52. 

. Corbis fimbriata (Linné). Cuvier, Rég. Anim. 
2: 481. 

. Idothea perforata Schumacher, Essai Nou- 
veau Syst. hab. vers test.: 161, pl. 18, 
figs. 3a, b. 

. Corbis fimbriata (Linné). G. B. Sowerby, 
Genera Recent and fossil shells, pt. 2 
(12): pl. 11. 

. Lucina fimbriata (Linné). Blainville, Man. 
malac., etc.: 551, pl. 72, fig. 4. 

. Corbis fimbriata (Linné). Reeve, Conch. Syst. 
1: 81, pl. 57. 

. Corbis fimbriata (Linné). Chenu, Illus. 
Conch., etc. 2: genus Corbis, pl. 1, figs. 1, 
la-g (1845). 

. Gafrarium fimbriatum (Linné). H. & A. 
Adams, Genera Recent Moll., etc. 2: 
470; 3: pl. 114, figs. 3, 3a. 

. Corbis fimbriata (Linné). Chenu, Man. 
Conch. Pal. Conch. 2: 121, 122, fig. 584. 

. Fimbria fimbriata (Linné). Pfeiffer, Conch.- 
Cab. 11 (Abt. 1, Veneracea): 278, 279, pl. 
21, figs. 1, 2. 

. Corbis fimbriata (Linné). G. B. Sowerby, in 
Reeve, Conch. Icon. 18: Corbis, sp. 1 
(Nov. 1872). 

. Corbis fimbriata (Linné). Lamy, Journ. de 
Conch. 65 (3) : 286-288. 

. Corbis fimbriata (Linné). Hatai, Bull. Trop. 
Ind. Inst. Palau South Sea Islands, Japan, 
no. 7a, b: 68, 69, pl. 26, figs. 1, 3, 6. 
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Description.—The ribs vary in strength and 
number on Fimbria fimbriata, but they are gen- 
erally coarser on this species than on Fimbria 
soverbii. Some of the concentric ribs are sinuous, 
and a few occur only on the central part of the 
shell. The radial ribs are more prominent on the 
umbonal area and at the anterior and posterior 
ends giving the ribs on thece areas a tuberculate 
appearance. Radial riblets occur between the 
heavy concentric ribs. On well-preserved speci- 
mens faint pink or salmon coloring occurs along 
the margins of the shell. Large specimens show a 
great thickening of the shell along the ventral 
border with the outer layer overhanging the inner 
ones. 

Measurements, in millimeters, are as follows: 
U.S.N.M. 

no. Height 

599538 73.4 


Length 
95.6 


Converity (both valves) 
59.4 (Largest specimen in col- 
lection) 
44.0 
47.3 
45.4 (Largest specimen col- 
lected at Bikini) 
599541 39.5 56.8 30.7 
532314 31.3 43.4 23.8 
7287 21.9 33.3 14.9 


532314 
594281 
582737 


59.7 74.5 
54.0 69.7 
55.0 69.3 


There is some variation in the ratio of height 
to length and height to convexity. The immature 
specimens are generally longer in respect to 
height and convexity than mature specimens. 

Remarks.—The U.S. National Museum collec- 
tion contains 69 specimens of Fimbria fimbriata; 
32 of them were collected at Bikini and other 
northern Marshall Islands. Localities represented 
by specimens in the U. 8. National Museum 
collection are: 


CaROLINE Istanps: Lukunor Atoll, Oneap 
Island. 

Fist: Lau Group, Komo Island; Viti Levu 
Island, between Ellington and Korokula, Suva. 

Hawaltan Group: Laysan Island. 

Java: Soemoer, Bantam. 

Marianas: Maug Islands. 

MarRsHALL Isuianps: Bikini Atoll, Bikini Island, 
Bokororyuru Island, Ourukaen Island, Yomyaran 
Island; Eniwetok Atoll, East Rigili Island, Puji- © 
yoru Island; Kwajelein Atoll; Rongelap Atoll, 
Arbar Island, Busch Island, Enybarbar Island, 
Lomuilal Island, Rongelap Island. 

Pauau Isuanps: Kayangel Islands. 

PuitipPINnE Istanps: Baluk Island; Basilan 
Island; Cebé Island, Cebé; Mani Island; Min- 
danao, Santa Maria, Zamboanga; Mindoro, 
Calapaén; Santa Cruz Island; Tawi Tawi Group, 
Dammai Island, Papahag Island, Simaluc Island, 
Tawi Tawi Island, Tatan. 
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Figs. 1, 2, 4, 6, 7.—Fimbria fimbriata: 1, Ventral view showing thickening of valves on gerontic speci- 
men, U.S.N.M. no. 599538; 2, Left valve exterior, juvenile, U.S.N.M. no. 7287; 4, right valve interior, 
U.S.N.M. no. 583009; 6, left valve interior, U.S.N.M. no. 583009; 7, right valve exterior U.S.N.M. no. 
599538. 

Fias. 3, 5, 8.—Fimbria soverbii: 3, Left valve exterior, juvenile, U.'S.N.M. no. 344756; 5, left valve 
exterior, U.S.N.M. no. 599539; 8, dorsal view showing lunule and escutcheon, U.S.N.M. no. 599539. 

(All specimens figured in the U.S. National Museum collection, Division of Mollusks. All figures X }4. 












1842. 


1842. 


1843. 


1843. 


1843. 
1844. 


1850. 


1858. 
1858. 


1873. 









Fic. 9.—Map showing distribution of Recent species of Fimbria: 

A Locality data based on U.S. National Museum specimens. 
A Locality data based on specimens in other museums and on published records. 
@ Locality data based on U. 8. National Museum specimens. 

O Locality data based on specimens in other museums and on published records. 
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Fimbria soverbii (Reeve) 
Figs. 3, 5, 8 
Corbis soverbii Reeve, 
London 1842 (pt. 
1841): 85, 86. 
Coris soverbii Reeve. Reeve, Conch. Syst., 
etc.: 1: 81, pl. 58. 
Corbis elegans Deshayes, Rég. Anim., etc., 
disciples ed., 5: Les Mollusques, atlas, pt. 


Proc. Zool. Soc. 
9) (Proce. for Oct. 26, 


2, pl. 102, figs. 1, la (explanation facing 
pl. 102). 

Corbis elegans Deshayes. Chenu, Illus. 
Conch., ete., 2: genus Corbis, pl. 1, figs. 
2, 2a-e (1845). 


Corbis sowerbii Reeve. Hanley, Cat. Recent 
biv. shells: 75 

Corbis soverbii Reeve. Hanley, Cat. Recent 
biv. shells: pl. 14, fig. 15, p. 348 (1856). 

Corbis elegans Deshayes. Deshayes, Traité 
élém. conch., ete.; 1 (pt. 2): 803, 804, pl. 
15, figs. 7-9. 

Gafrarium elegans (Deshayes). H. & A. 
Adams, Genera Recent Moll., etc., 2: 170. 

Gafrarium sowerbii (Reeve). H. & A. Adams, 
Genera Recent Moll., etc., 2: 170. 

Corbis sowerbyi Reeve. G. B. Sowerby in 


Reeve, Conch. Icon. 18: Corbis, sp. 2, pl. 
1, figs. 2a, b (Nov. 1872). 
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1921. Corbis elegans Deshayes. Lamy, Journ. de 
Conch. 65 (3) : 288. 

1936. Corbis elegans Deshayes. Hirase, A coll. 
Japanese shells, etc., Tokyo, ed. 5: 15, pl. 
27, fig. 6. 

1941. Corbis sowerbyi Reeve. Hatai, Bull. Trop. 

Ind. Inst. Palau South Sea Islands, Japan, 

no. 7a, b: 68, pl. 53, fig. 2, pl. 54. 

























Description —Thin concentric ribs run the 
length of the shell, and in large specimens they 
become more closely spaced ventrally. The con- 
centric ribs are less pronounced at the anterior 
and posterior ends. Radial riblets appear in the 
interspaces and become more prominent at either 
end of the shell, especially on the anterior end. 
There are faint radial rays of orange and pink 
and occasionally a concentric ray of the same 
colors. The lunule is smaller and shorter in this 
species than in Fimbria fimbriata. 

Remarks.—The U. 8. National Museum collec- 
tion contains only three specimens of this species; 
none were found at Bikini. 

Measurements, in millimeters, are: 
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Converity 
(both valves) 
61.0 36.3 
52.7 26.8 
27.5 12.4 


U.S.N.M. 
no. Height 
599539 47.2 
344756 37.3 
344756 19.0 


Length 


Locality represented by specimens in the U. 8. 
National Museum collection—Japan, Kyushu, 
Osima Osumi. 


DOUBTFUL SPECIES 


Gafrarium (Corbis) caelatum A. Adams, Proc. 
Zool. Soc. London 1853, (pt. 21): 69, 1853 
(habitat—Sorsogon, Island of Luzén, 6 fathoms, 
coarse sand). 

Gafrarium (Corbis) scitulum A. Adams, Proc. 
Zool. Soc. London 1853 (pt. 21): 70. 1853 (hab- 
itat—Puerto Gallaro, 10 fathoms, coarse sand). 


Dr. L. R. Cox, of the British Museum (Natural 
History), was unable to find the types of these 
two species. The original descriptions in Latin 
are brief, with no measurements, figures, or 
diagnostic characters of the genus. The writer 
has been unable to locate any additional data on 
the species in question except for their record in 
faunal lists of the Philippines. As Cox pointed out, 
a pallial sinus is mentioned in the description of 
Gafrarium (Corbis) scitulum. This would exclude 
the species from the Fimbriidae. These species 
must be considered as doubtful until more in- 
formation is obtained concerning them. 


SPECIES PREVIOUSLY ASSIGNED TO, BUT NOT 
BELONGING TO, THE FIMBRIIDAE 


Chione despecta Hedley, Proc. Linnean Soc. New 
South Wales 29: 193, 194, pl. 10, figs. 35-38. 
1904 (genotype of Bathycorbis Iredale, 1930, 
original designation). 

Corbis percostata Hedley, II. Report on the Mol- 
lusca obtained by the F. I. 8S. Endeavour, chiefly 
off Cape Wiles, South Australia (pt. 1): 92, 99, 
100, pl. 17, figs. 9-12. 1911. 


These minute Australian species have been 
allocated to Corbis by Hedley but have more 
recently been placed in the separate genus Bathy- 
corbis. The lack of radial ribs and the presence of 
an elongate chondrophore are but two of the 
morphologic characters which would exclude 
these species from the Fimbriidae. Cotton and 
Godfrey (1938, p. 208) have placed Bathycorbis 
in the Lucinidae. 


KEY TO THE RECENT SPECIES OF FIMBRIA 


1. Concentric ribs coarse, some sinuous and ap- 
pearing only on central part of shell 
fimbriata 
2. Concentric ribs fine, running length of shell 
soverbiit 


vot. 40, No. 3 


ECOLOGIC AND GEOGRAPHIC DISTRIBUTION 
OF RECENT SPECIES OF FIMBRIA 


In a letter to the writer, Dr. Joyce Allan made 
the following statement concerning the Australian 
species of Fimbria: “The main point about the 
Australian distribution is that the genus is reef- 
dwelling, not mainland littoral, and prefers a 
sandy environment.” These same observations 
on ecology were made by Morrison at Bikini. 
He collected many shells at depths of not more 
than 25 feet on sandy coral and Halimeda bot- 
toms. The geographic distribution of Fimbria 
shows its close relationship to a coral reef habitat, 
and although the depth to which these animals 
will live is not known; it is likely that they do not 
live at greater depths than the corals (about 200 
feet). 

The geographic distribution of Fimbria is 
shown on the accompanying map. These data 
were collected from specimens in the U. 8S. 
National Museum, from reports of other museum 
collections, and from the literature. Fimbria is 
such a distinctive shell that reports of its occur- 
rence in Indo-Pacific faunas should be reasonably 
trustworthy. The greatest danger is incorrect 
locality data. The writer realizes, also, that 
molluscan faunal studies, particularly in the cen- 
tral and eastern Pacific, are not abundant enough 
to make the distributional picture of Fimbria 
complete. The limits of the genus eastward per- 
haps will expand with more collecting in that 
area. West of the Andaman Islands more careful 
collecting has been done, and: more faunal lists 
are available. The reef conditions favorable for 
the genus are plentiful, but the writer was unable 
to find a record of it in the central and western 
part of the Indian Ocean. The occurrence of 
Fimbria at Laysan Island should be reaffirmed 
because Dall, Bartsch, and Rehder did not record 
it in their comprehensive work on the Hawaiian 
Pelecypoda. 

It is noteworthy that the common species 
Fimbria fimbriata (Linné) has a broad east-west 
range which overlaps the much rarer Fimbria 
soverbii (Reeve). Approximately the eastern half 
of the distribution of Fimbria consists of F. 
jimbriata. Fimbria soverbii, on the other hand, has 
a north-south trending range, and it appears to be 
the only species in southern Japanese waters. 
Dr. Joyce Allan gave the writer the following 
data on the distribution of Fimbria in Australian 
waters: 
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The Australian range of Fimbria is from Queens- 
land around to Northwest Australia, possibly as 
far south as Broome. The genus is confined to 
tropical rather than temperate Australian waters. 
It has not yet been recorded from New South 
Wales or southern Australia. The eastern Aus- 
tralian species is F. fimbriata which extends 
throughout most of the length of the Great Barrier 
Reef but possibly ranges into Northern Territorial 
waters. The western Australian species is F. 
soverbit which is found as far south as Broome. 


According to Iredale’s map of Australian 
marine provinces (1939, p. 220), all the Solan- 
derian and at least a part of the Dampierian 
would encompass the Australian distribution of 
Fimbria. 

From the above account it is apparent that 
reasonably detailed and accurate information, 
except for Australian waters, is lacking. In order 
to understand the origin and distribution of 
marine faunas, it is necessary to do much more 
thorough and careful collecting than has been 
done in the past. 
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seum of Comparative Zoology. Dr. J. P. E. 
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Morrison, of the U. 8. National Museum, lent 
his notes on descriptions of localities at Bikini. 
The writer is greatly indebted to these persons 
for giving so much essential data for this paper. 
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ZOOLOGY .—A preliminary list of the cleidogonid millipeds, with descriptions of a 
new genus from Guatemala and a new species from Virginia.! Ricwarp L. 
HorrmMan (Communicated by E. A. Cuaprn.) 


While recently sorting and rearranging 
material in the diplopod collection of the 
U. 8. National Museum, I discovered a vial 
of specimens taken in western Guatemala 
and labeled ‘‘Cleidogona n. sp.” by Dr. O. F. 
Cook. Examination of these millipeds re- 
vealed characters that preclude their refer- 
ence to Cleidogona or any other presently 
known group of the Cleidogonidae. A new 
genus is herewith proposed for the species, 
and the opportunity is taken for the in- 


1 Received November 1, 1949. 


clusion of information on the cleidogonid 
genera recognized by me, preliminary to a 
projected revision of the family. 

The family Cleidogonidae has, despite 
admirable descriptions of its members by 
Cook and Collins (1895), received much 
faulty treatment at the hands of European 
workers. Attems (1926) included Cleidogona 
and Pseudotremia in the family Pseudo- 
cleididae, a much later named based on his 
genus Pseudoclis from the Palearctic region; 
in this he has been followed by R. V. Cham- 
berlin in several recent papers. The name 
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Cleidogonidae has three years priority, and 
Pseudocleididae will of course fall as a 
synonym if only one family is involved. 
However, for the present I prefer to regard 
Pseudocleididae as a valid family for the 
28-segmented European forms. The Clei- 
dogonidae is regarded as an essentially 
Nearctic group. 

A number of Mexican species are known, 
again providing a reflection of the numerous 
faunal affinities of the Mexican Plateau with 
the Appalachian region of eastern United 
States. The relationships of these forms are 
clearly with the cleidogonids of eastern 
North America; despite this, however, Ver- 
hoeff (1926) proposed a new family for the 
reception of one of them. 

It is felt that a brief summary of the 
characters of the family as currently re- 
stricted, a key to the genera, and list of 
known species, may be useful to other 
workers, pending completion of the more 
detailed account. 


Family CLEIDOGONIDAE 


Cleidogonidae Cook,’ Brandtia, 1896: 8 
(Cleidogona, Bactropus, Pseudotremia). May 18. 
Pseudocleididae Attems, in Kiikenthal and Krum- 
bach, Handbuch der Zoologie 4: 170. 1926 (in 
part—Cleidogona and Pseudotremia placed in 
Pseudocleididae Attems, 1899). 

Mexiceumidae Verhoeff, Zool. Anz. 68: 110. 1926. 


Chordeumoidea with the following charac- 
teristics: 

Adults with 30 segments, body moderately 
elongate, usually robust, cylindrical, subfusiform. 

Head larger and wider than first segment, 
latter fitting into a concavity on the back of the 
head. 

Eyes well developed as a rule, ocelli usually 
numerous, arranged in definite triangular or sub- 
triangular patches. 

Antennae remote at base, long and very 
slender, third joint much the longest, eighth with 
four olfactory cones. 

Gnathochilarium with stipes separate, cardo 
small; mentum entire, trapeziform, large; pro- 
mentum evident, triangular, between the bases 
of the lingual lamellae; latter long, distinct. 

Segments nearly cylindrical, never laterally 
carinate but with low shoulders in Pseudotremia, 
also smooth except in that genus. Dorsum with 
six bristles on each segment. Repugnatorial pores 
absent. 


voL. 40, No. 3 


Ninth legs of males reduced, the basal joints 
usually enlarged; usually 5-jointed with a small 
terminal claw. Male legs anterior of gonopods 
not modified. 

Male gonopods large, heavily chitinized, com- 
posed as a rule of two pairs of upright pieces, the 
caudal pair usually the smaller and attached to 
the base of the cephalic. Female gonopods in the 
form of two subrectangular elements placed in 
a sclerotized receptacular portion between the 
second and third pairs of legs. 


ARTIFICIAL KEY TO THE GENERA OF 
CLEIDOGONIDAE 


. Ninth male legs embracing a bifid plate, 
dorsum granular, gonopods lacking posterior 
elements, and anterior pair divided into 2 
subequal parts Pseudotremia Cope 

Ninth male legs not embracing a bifid plate, 
dorsum smooth, gonopods with prominent 
posterior elements, anterior pair not divided 
as above ey 

. Ninth male legs similar to others, e. g., basal 
joints not especially enlarged, distal not 

3 

Ninth male legs dissimilar to others, basal 
joints enlarged and distal ones reduced.... 4 

. Ocelli unpigmented and reduced in number to 
14, ninth male legs 6-jointed 

Cavota Chamberlin 

Ocelli pigmented and not reduced (more than 

20), ninth male legs 5-jointed 
Tiganogona Chamberlin 

. Gonopods with long tubular processes at distal 
end, including a definite solenomerite; ninth 
male legs with third joint (first tarsal) much 
longer than last two; no terminal claw 

Solaenogona, n. gen. 

Gonopods not as above; ninth male legs with 
third joint always very small and short; a 
terminal claw present....... ey 

. First joint of ninth male leg with a large 
chitinous process extending ventrad between 
anterior gonopods; ninth leg 4-jointed 

Rhabdarona Chamberlin and Mulaik 

First joint of ninth male leg without process as 
described above; leg 2-, 3-, or 5-jointed... 6 

. Ninth male leg 2-jointed. .Mexiceuma Verhoeff 

Ninth male leg 3- or 5-jointed............... 7 

. Ninth male legs 3-jointed; ocelli 4-7, unpig- 

Dearolfia Loomis 

Ninth male legs 5-jointed; ocelli more than 20, 

pigmented Cleidogona Cook and Collins 


Genus Cleidogona Cook and Collins 


Cleidogona Cook and Collins, Ann. New York 
Acad. Sci. 9: 41. 1895 (generotype, C. major, 
by original designation, p. 48). 
Range.—Eastern United States from Pennsyl- 

vania and Maryland south and west to Florida, 

Mexico, and Guatemala. 
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Species—C. atoyaca Chamberlin, caesioannu- 
lata (Wood), ceibana Chamberlin, celerita Wil- 
liams and Hefner, exaspera Williams and Hefner, 
forceps Cook and Collins, laminata Cook and 
Collins, major Cook and Collins, mexicana (Hum- 
bert and Saussure), mississippiana Chamberlin, 
godmant Pocock, nueva nueva Chamberlin, nueva 
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michoacana Chamberlin, rafaela Chamberlin, 
stolli Pocock, zempoala Chamberlin. 


Genus Cavota Chamberlin 


Cavota Chamberlin, Bull. Univ. Utah 33 (4): 8. 
1942 (generotype, C. crucis, by original desig- 
nation). 


Fies. 1-4.—1, Cephalic view of male gonopods of Solaenogona guatemalana, n. sp., from topopara- 
type; 2, lateral view of same; 3, caudal view of female genitalia of S. guatemalana, slightly larger scale 
than Figs. 1 and 2; 4, ninth male leg of S. guatemalana, cephalic aspect; 5, cephalic view of male gonopods 
of Pseudotremia hobbsi, n. sp., from topoparatype; 6, bifid laminae of P. hobbsi, caudal view. 
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Range.—Veracruz. 
Species.—C. crucis Chamberlin. 


Genus Dearolfia Loomis 


Dearolfia Loomis, Bull. Mus. Comp. Zool. 86 (4): 
177. 1939 (generotype, D. lusciosa, by original 
designation). 


Range.—West Virginia. 
Species.—D. lusciosa Loomis. 


Genus Mexiceuma Verhoeff 


Merxiceuma Verhoeff, Zool. Anz. 68: 112. 1926 
(generotype, M. maculata, by original desig- 
nation). 


Range.—Distrito Federal, Mexico. 
Species.—M. maculata Verhoeff. 


Genus Pseudotremia Cope 


Pseudotremia Cope, Proc. Amer. Philos. Soc. 11: 
179. 1869 (generotype, P. cavernarum, by original 
designation). 


Range.—Appalachian Mountains from Georgia 
north to West Virginia, west in the Central Low- 
lands to Indiana. 

Species.—P. carterensis Packard, cavernarum 
Cope, eburnea Loomis, fulgida Loomis, hobbsi n. 
sp., nodosa Loomis, princeps Loomis, simulans 
Loomis, sodalis Loomis, sublevis Loomis, tubercu- 
lata Loomis, valga Loomis. 


Pseudotremia hobbsi, n. sp. 
Figs. 5, 6 


Type specimens.—Holotype, allotype, and two 
male paratypes, U.S.N.M. no. 1783; collected in 
Chestnut Ridge Cave, 2 miles north of Clifton 
Forge, Allegheny County, Va.; March 31, 1947, 
by Richard L. Hoffman. Numerous paratypes of 
both sexes in my personal collection. 

Diagnosis.—Maximum size, 31 mm; body com- 
pletely pigmented; eyes well developed, of about 
19 ocelli; tergites moderately tuberculate. Male 
gonopods characteristic in the presence of a 
slender upright styliform process on the cephalic 
surface of the mesial division. 

Description—Body fusiform, widest at the 
sixth and seventh segments of the male, tapering 
abruptly cephalad; head conspicuously wider 
than the first thoracic segment; segments becom- 
ing narrower posterior to the seventh, the last 
three noticeably shorter and narrower. Segnients 
only moderately tuberculate dorsally, the most 
pronounced sculpture affecting the metatergites 
of the posterior half of the body. Lateral striae 
small, about 18 on the side of the seventh seg- 
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ment, only one or two on the last three segments, 
Largest specimen, a male, 31 mm long. 

Eyes well developed, roughly triangular in 
shape. Ocelli about 19, a maximum of 6 in the 
longest row, with the number in other rows vari- 
able. Ocelli pigmented. 

Antennae long (5 mm) and slender; rather hir- 
sute, particularly distally. In order of decrease in 
length, the articles arranged as follows: 3, 5, 4, 2, 
6, 1, 7. Distal portion of each article except the 
last expanded. 

Collum semicircular, slightly concave along 
posterior margin, elevated laterally into a small 
keel. Surface smooth, without a median ridge. 
Posterior margin with two small tubercules on 
each side of median line. 

Last three segments smooth, slightly tubercu- 
late in one specimen; metatergites of penultimate 
and antepenultimate segments bearing six setae. 
Anal segment truncate distally, bearing two lat- 
eral and six terminal hairs; two of the latter arise 
from papillae. Anal segment slightly longer than 
broad in dorsal aspect, subequal in length to the 
two preceding segments combined; slightly emar- 
ginate laterally. 

Male gonopods with two major divisions as 
typical in the genus. The outer or lateral division 
is a long slender process, directed caudad and then 
mesiad. The inner or mesial division is much 
shorter and nearly straight; from its anterodistal 
surface projects a slender, falcate styliform 
branch as shown in the figure. This branch is 
directed proximad and exceeds the mesial division 
in length. In one specimen this terminal element 
was distally bifid. 

The posterior gonopods, or bifid laminae, are 
relatively large and completely separated, with 
large mesial shoulders. 

Ninth leg of male 4-jointed, basal joint shorter 
than the combined length of distal two. Proximal 
end of second joint abruptly contracted. Third 
joint trapezoidal and half the length of the 
terminal one; latter conical and noticeably con- 
stricted at midlength, provided with a sharp 
curved terminal claw. Legs sparingly hirsute. 

Color dark brown dorsally, fading on the sides; 
venter and basal two-thirds of legs white, distal 
third of legs brown. Antennae grayish brown. 
Each metatergite with two large cephalolateral 
oblong light brown spots, margined mesially and 
caudally by the darker brown of the dorsum. 

Range.—Headwaters of the James River in 
central western Virginia, known at present from 
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11 localities in Alleghany and Bath Counties. 
The relationships of this species with P. simulans 
Loomis, from the upper Potomac drainage in 
Pendleton County, W. Va., are worthy of in- 
vestigation. Further collections in the 60-mile 
hiatus between the ranges of the two should be of 
considerable interest, in possibly revealing inter- 
gradation. ‘ 

The present species is the first milliped I recog- 
nized as undescribed, and partly for this reason I 
take considerable pleasure in naming it for Dr. 
Horton H. Hobbs, Jr., except for whom my early 
interest in millipeds could never have become 
productive. 


Genus Rhabdarona Chamberlin and Mulaik 


Rhabdarona Chamberlin and Mulaik, Journ. New 
York Ent. Soc. 49: 60. 1941 (generotype, R. 
bacillipus, by original designation). 


Range.—Texas. 
Species—R. bacillipus Chamberlin and Mu- 
laik. 


Solaenogona, n. gen. 


Generotype.—Solaenogona guatemalana, new 
species. 

A genus of the Cleidogonidae externally re- 
sembling Cleidogona but distinguished by the 
secondary sexual modifications of both the male 
and female. 

Male gonopods prominent, large, resembling 
those of Cleidogona but the anterior pair with 
long slender processes distally, one of these modi- 
fied as a solenomerite. Posterior gonopods very 
large, distally bifid and finely setose. 

Ninth legs of male 5-jointed, characteristic in 
the great length of the first tarsal joint (as long 
as tibia) and absence of terminal claw. Sternite 
of ninth legs produced laterally into a long 
slender lobe. 

Female gonopods enclosed in a nearly rec- 
tangular basal part, the distal elements (valves) 
with their included groove facing caudad and 
protected by an irregularly shaped shield not 
found in other genera. Upper surfaces of valves 
not spinose or denticulate as in Cleidogona. 


Solaenogona guatemalana, n. sp. 
Figs. 1-4 


Type specimens.—Male holotype, female allo- 
type, and 10 topoparatypes of both sexes, 
U.S.N.M. no. 1883; collected between Santa Cruz 
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Quiche and Totonicapam, Guatemala, May 16, 
1906, by Dr. O. F. Cook. 

Diagnosis.—With the characters of the genus, 
specifically characterized by the configuration of 
the genitalia. 

Description.—Length of holotype, 22, width, 
2.1 mm; length of allotype, 21, width, 2.0 mm. 

Body like that of Cleidogona, subfusiform, 
circular, completely smooth. 

Ocelli in a triangular patch, in 7 rows; counting 
from the anterior corner downwards arranged as 
follows: 1, 2, 3, 4, 5, 6, 7 = 28. 

Antennae long and slender, the articles ar- 
ranged in descending order of length as follows: 
3, 5, 4, 2, 7, 6, 1. Third article twice as long as 
4th or 2nd, half again as long as fifth. Sixth 
article somewhat clavate. 

Male gonopods composed of two pairs of ele- 
ments as in Cleidogona. The anterior members 
are upright, broad, and somewhat flattened, each 
becoming differentiated distally into two sub- 
divisions both of which terminate in long slender 
wavy processes; the extremity of the caudal sub- 
division modified as a solenomerite. Seen in 
cephalic aspect, the gonopods clearly show the 
secondary division of the anterior pair (Fig. 1). 
The posterior gonopods, articulated to the pos- 
terior portion of the anterior, are very large, sub- 
pyriform plates, tapering distad and becoming 
terminally bifid. 

Ninth male leg 5-jointed, the basal joint (coxo- 
femur) short, slightly lobed at midlength; tibial 
joint longer, gradually expanded distally and 
somewhat bowed. First tarsal joint long, nearly 
length of tibia, and nearly twice as long as distal 
two tarsi. Latter very small, without terminal 
claw. Sternite laterad of insertion of leg produced 
into a long slender lobe (Fig. 4). 

Female gonopods inclosed between the 2nd 
and 3rd pairs of legs, the sternites of which are 
produced caudad and cephalad respectively to 
provide housing and protection. The basal recep- 
tacular portion is composed of a broad sublyri- 
form plate facing the 3rd leg pair, and lateral 
prolongations of it extending cephalad. Structure 
of valves complicated, giving the impression of 
two hollow containers opened on one side to 
reveal a duplicate structure inside, as illustrated 
(probably study of serial sections will be neces- 
sary for a correct interpretation of this structure). 
The rather large apertures are partially covered 
by irregular, separate, shieldlike pieces. 

Color pattern as follows: prozonites dark olive- 
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green and metazonites across back nearly black. 
A narrow white median line extending entire 
length of dorsum. On each side of the median line 
is a small, indistinct light dot, laterad of this is 
another, larger, and clearly defined white spot. 
Sides of metazonites brown, from the ventral side 
extending nearly up to the dorsolateral spot is a 
long, subtriangular tan mark. Legs basally 
white, terminal third becoming brownish. Head 
uniformly dark, lacking the transverse clypeal 
black stripe and three light areas typical of 
Cleidogona. 

Remarks.—This is, to my knowledge, the 
southernmost known representative of the family. 
For both geographical and morphological reasons 
I am inclined to regard it as representative of 
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the ancestral stock of Cleidogona and other Ameri- 
can genera with the possible exception of Pseudo- 
tremia. Since only two other cleidogonids have 
been described from tropical America south of 
Mexico, it is very likely that a rich and varied 
fauna remains to be discovered, and that its 
members may throw much light on problems of 
relationships and evolution in the group. 


Genus Tiganogona Chamberlin 


Tiganogona Chamberlin, Ent. News 39 (5): 154. 
1928 (generotype, 7’. brownae, by original desig- 
nation). 


Range.— Missouri. 
Species.—T. brownae Chamberlin. 


MAMMALOGY.—A new race of badger (Taxidea) from Kansas.' Vioua 8S. ScHANTZ, 
U. 8. Fish and Wildlife Service. (Communicated by Hartiey H. T. Jackson.) 


Continued studies of the North American 
badgers reveal a new race in Kansas, where 
they had previously been referred to Taxidea 
taxus tarus by J. D. Black (30th Biennial 
Report of the Kansas State Board of Agri- 
culture to the Legislature of the State for 


the years 1935 and 1936: 162, 163, 1937). I 
wish to express appreciation to the Kansas 
Museum of Natural History for the courtesy 
of lending me their Kansas badger speci- 
mens, which were an invaluable asset in 
formulating the description of this new race. 
The type specimen was originally in the C. 


Hart Merriam collection, which is now 
deposited in the U. 8. National Museum, 
and I therefore name it for Doctor Merriam. 
It is recognized by the following description: 


Taxidea taxus merriami, n. subsp. 
3074 


Type-—US.N.M. no. 188609 (no. 5] 
Merriam collection). Old female; skin and 
skull; collected at Banner, Trego County, 
Kansas; November 16, 1886, by A. B. 
Baker. 

Distribution —Kansas, approximately be- 
tween longitude 97° and 101°N., except for a 
dip south to Hill City (22 miles east), 
Graham County. Carolinian biota of the 
Upper Austral Life Zone. 

Diagnostic characters.—Individuals of this 
subspecies have a beige, black, and gray 
color mixture over the dorsal area, with the 


1 Received November 23, 1949. 


beige and black colors predominating. Speci- 
mens average smaller than 7’. t. iowae or 
montana and lack the light cinnamon-drab 
color of iowae and the sombrero of montana. 
Color —Typr: Winter pelage. Facial area, 
including eyes and forehead (except median 
white line), and preauricular patches beaver 
brown; irregular white markings under and 
behind the eyes confluent with cream throat; 
white median line extends from near tip of 
nose over the forehead to the shoulder; 
general dorsal area beige (Maerz and Paul, 
A dictionary of color. 1930), black, and gray 
mixture, with the beige and black colors 
predominating. The base of the underfur 
and guard hair is beige; then the guard hairs 
have a subapical band of black tipped with 
gray. The longer guard hairs on the sides of 
the body have a basal coloring of ivory, then 
a narrow band of buff, followed by a subapi- 
cal band of black and tipped with a wider 
band of gray than on the dorsal area; chin 
and spot at base of median tuft of gular 
vibrissae brownish, ears dark brown edged 
with white; fore and hind limbs dark 
mummy brown (Ridgway); upper side of 
tail cinnamon-buff colored with a subapical 
band of dark brown tipped with gray, under 
side of tail predominantly cinnamon-buff; 
tail terminates in a dark-brown tuft. 
Skull—Typr: Averages smaller than those 
of its closely allied races iowae and montana. 
Measurements—Tyrr: No skin measure- 
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ments given on label of stuffed specimen. 
Condylobasal length, 113.8 mm; zygomatic 
breadth, 72.5; mastoidal breadth, 71.1; 
nasals, maxillaries, and frontals broken; 
palatal constriction, 13.7; palatilar length, 
58.2; maxillary tooth row, 39.2; crown 
length pm‘, 10; crown width pm‘, 10; crown 
length m!', 13; crown width m!, 11. 

The skin measurements of an adult female 
taken at Winona, Kansas, are: Total length, 
608 mm; tail vertebrae, 101; hind foot, 100. 

Cranial measurements, in millimeters, of 
one adult male: Condylobasal length, 122.1; 
zygomatic breadth, 75.1; mastoidal breadth, 
73.3; interorbital breadth, 28.2; least post- 
orbital breadth, 27.5; palatal constriction, 
13.7; palatilar length, 61.5; maxillary tooth 
row, 41; crown length pm‘, 11.5; crown 
width pm*, 10; crown length m', 13; crown 
width m!, 11. 

Average and extreme cranial measure- 
ments of five females, unless otherwise 
stated, are as follows: Condylobasal length, 
117.2 (113.8-120.3); zygomatic breadth, 
74.5 (67.1-79.3); mastoidal breadth (of 4), 
72.5 (69.7—75.5); interorbital breadth (of 4), 


27.1 (23.8-29.1); least postorbital breadth 
(of 3), 27.5 (26.3-29); palatal constriction, 
14.5 (13.7-16.1); palatilar length, 60.3 (58.2- 
61.3); maxillary tooth row, 40.9 (39.2-42); 
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crown length pm‘, 11 (10-11.3); crown width 
pm‘, 10.2 (10-10.5); crown length m', 13.6 
(13-15); crown width m!, 11 (10.2-11.6). 

Remarks.—This Kansas badger, T. t. 
merriami, is most closely related to the 
montana race, which borders it on the west 
and with which it intergrades. The. majority 
of the merriami specimens here examined, or 
83 percent, have the short, white, median 
dorsal stripe terminating at the shoulder. 
In comparing merriami with berlandieri I 
find that the dorsal area of the former has a 
beige color mixture, while in the latter it is a 
light cinnamon-buff, with the majority of 
these specimens having a long white dorsal 
stripe extending beyond the shoulder; it 
differs from taxus, to which race it had been 
previously referred, in averaging slightly 
darker, in being more heavily washed with 
black, and also in being smaller. 

Specimens examined.—Total number, 9, 
all from Kansas, as follows: Banner, Trego 
County, 2 (skins and skulls, type locality); 
Dighton, Lane County, 1 (skull only, Kansas 
Univ.); Harper County, 1 (skull only, Kan- 
sas Univ.); Meade County, 1 (skull only, 
Kansas Univ.); Little Salt Marsh, Stafford 
County, 2 (skins and skulls, Kansas Univ.); 
Trego County, 1 (skin only); Winona, Logan 
County, 1 (skin and skull, Kansas Univ.). 


PROCEEDINGS OF THE ACADEMY 


434TH Meetine or Boarp or MANAGERS 


The 434th meeting of the Board of Managers, 
held in the Cosmos Club on January 23, 1950, 
was called to order at 8:05 p.m., by the President, 
F. H. H. Roperts, Jr. Also present were: F. B. 
SitsBek, H. 8. Rappreye, N. R. Smrrs, H. A. 
RexpER, ALAN Stone, F. G. Brickweppr, W. 
W. Dreat, F. M. Deranporr, W. N. Fenton, 
F. E. Jonnston, F. D. Rosstnt, F. A. Wetss, 
C. A. Betts, R. 8. Ditx, A. O. Foster, Marea- 
RET Pirrman, O. B. Frencnu, F. M. Setzer, 
and, by invitation, H. E. McComs, Hersert 
FRIEDMANN, R. W. Brown, and M. A. Mason. 

The President announced the following ap- 
pointments as subcommittee members of the 
Committee on Membership, in accordance with 
the action of the Board taken at the 432d meet- 
ing, which called for the appointment of several 
subcommittees consisting of Academy members 


in various Government agencies who were to 
assist the Committee on Membership by sub- 
mitting to them nominations of qualified scien- 
tists: Vicror H. Canauane, National Park Serv- 
ice; Ropert D. Huntoon, National Bureau of 
Standards; W. Garpner Lynn, Catholic Uni- 
versity; Jason R. SwauLen, Smithsonian Insti- 
tution; Bruce Wiison, National Bureau of 
Standards. 

The Committee on Membership submitted 
the names of six individuals for resident member- 
ship. Eleven persons previously nominated were 
elected to membership. 

The Chairman of the Committee on Encour- 
agement of Science Talent, Martin A. Mason, 
reported that his committee has begun their 
work in collaboration with Science Service for 
the selection of the outstanding high-school sci- 
ence students in the District of Columbia. His 
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committee has also made the annual requests for 
funds to defray the expenses in connection with 
the Science Fair. The expenses of approximately 
$700 will have to be defrayed by contributions 
from the Academy as well as the Affiliated So- 
cieties. Several of the Affiliated Societies indi- 
cated that allotments had already been approved 
for the Science Fair. 

Net M. Jupp, having retired after 38 years 
of Government service on December 31, 1949, 
and no longer gainfully employed, was placed on 
the retired list. 

The Secretary reported the following deaths: 
Cuar.es J. Ciirrorp, U.S. Coast and Geodetic 
Survey, on December 21, 1949 (elected January 
14, 1946); CLrarence N. Fenner, formerly of 
the Geophysical Laboratory, on December 24, 
1949 (elected March 1, 1913); AuFrep J. Lorxa, 
formerly with the Metropolitan Life Insurance 
Company, on December 5, 1949 (elected Decem- 
ber 14, 1914). 

The Treasurer reported that the Auditing 
Committee had gone over his accounts, which 
have been approved. 

The Custodian and Subscription Manager of 
Publications, H. A. Rexnper, reported the sale 
thus far of 80 copies of the monograph and indi- 
cated that he plans to circularize universities and 
libraries now on our subscription list informing 
them that this monograph is the first of a con- 
tinuing series. 

Vice President SitsBEE reported that the Philo- 
sophical Society of Washington cancelled its regu- 
lar meeting on January 28 so that it would not 
interfere with the annual meeting of the Acad- 
emy. The Secretary was instructed to write to 
the President of the Society expressing the thanks 
of the Academy. 

The meeting adjourned at 9:05 p.m. 

F. M. Serzier, Secretary. 


New MEMBERS OF THE ACADEMY 


There follows a list of persons elected to resi- 
dent membership in the Academy, by vote of its 
Board of Managers, since June 1, 1949, who have 
since qualified as members in accordance with 
the bylaws. (See also previous list in the October 
15, 1949, issue of JouRNAL.) 


Elected June 13, 1949 


F. R. Fosspere, research associate, Biology 
Department, Catholic University of America, in 
recognition of his contributions to botany, in 
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particular the taxonomy of the Pacific islands’ 
flora and of the family Rubiaceae, especially the 
genera Cinchona and Hedyotis; also for his active 
interest in the international aspects of botany, 
in the economic plants of the world, and in the 
organization of facilities for botanical research. 

Husert W. Lak, chemist, U.S. Department 
of Agriculture, in recognition of his contributions 
to the knowledge of minor elements in soils and 
rocks and also to the understanding of the effects 
of selenium and other toxic minor elements in 
soils. 

Artur A. Maryort, physical chemist, Na- 
tional Bureau of Standards, in recognition of his 
contributions to physical chemistry, in particular 
his researches on the dipole moments of organic 
molecules. 

T. P. TuHayer, geologist, U. S. Geological 
Survey, in recognition of his work in economic 
geology of chromite and petrology of peridotite 
and gabbro, structural and petrologic studies in 
Oregon, and reconnaissance mapping in eastern 
Cuba and western Liberia. 


Elected October 17, 1949 


R. Percy Barnes, professor of chemistry, 
Howard University, in recognition of his contri- 
butions to organic chemistry, in particular his 
researches on alpha and beta diketones. 

Vernon H. Dipeter, general physical scien- 
tist, National Bureau of Standards, in recogni- 
tion of his contributions to physical chemistry, 
especially to mass spectroscopy. 

JosepH R. Kanaey, chemist, National Bureau 
of Standards, in recognition of his studies of the 
composition of leather, in particular his investi- 
gations of the chemistry of collagen. 

E. L. LeCuere, research coordinator, Agri- 
cultural Research Administration, in recognition 
of his contributions to phytopathology, particu- 
larly in the field of sugar-beet and potato diseases. 

Curtis May, pathologist, Bureau of Plant 
Industry, Soils, and Agricultural Engineering. 
in recognition of his contribution to forest path- 
ology, in particular for studies of the Dutch elm 
disease and other dangerous introduced tree 
diseases. 

Emma J. McDona.p, organic chemist, Na- 
tional Bureau of Standards, in recognition of her 
contributions to the chemistry of carbohydrates. 
in particular her studies of the structure of 
polyfructosans. 

Cart F. Miter, archeologist, River Basin 
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Surveys, Smithsonian Institution, in recognition 
of his contributions to the archeology of the 
Southeastern United States. 

W. Harotp Smiru, organic chemist, National 
Bureau of Standards, in recognition of his con- 
tributions to organic chemistry and his work on 
the crystallization of rubber. 

W. W. Watron, Sr., chemist, National Bureau 
of Standards, in recognition of his contributions 
to organic and analytical chemistry. 


OBITUARIES 


Elected November 14, 1949 


Donatp H. LouGurings, senior scientific ad- 
viser, Office of the Assistant Secretary of the 
Army, in recognition of his contributions to 
physics, in particular his work on photoelectric 
effects and on cosmic-ray intensities. 

Ratpu 8. Soreckt, archeologist, River Basin 
Surveys, Smithsonian Institution, in recognition 
of his contribution to the knowledge of the 
archeology of New York State and West Virginia. 


@bituaries 


Witu1aM Jackson Humpureys, physicist and 
meteorologist of international repute, died in 
Washington, D. C., on November 10, 1949, at 
the age of 87 years. He was president of the 
Washington Academy of Sciences in 1922. 

Dr. Humphreys was born at Gap Mills, 
Virginia (now West Virginia), on February 3, 
1862, the son of Andrew Jackson Humphreys and 
Eliza Ann (Eads) Humphreys. He was educated 
in the public schools near Gap Mills, at a high 
school in Pomeroy, Ohio, and at Washington and 
Lee University, Lexington, Va., where he re- 
ceived the bachelor of arts degree in June 1886 
and that of civil engineer two years later. He did 
postgraduate work at the University of Virginia 
and at Johns Hopkins University, receiving the 
Ph.D. degree at the latter place in 1897. 

In 1888 Dr. Humphreys was offered a job as 

.todman with the U. S. Coast and Geodetic 
Survey but did not accept it. His first work was 
to teach school, in which he was engaged for five 
years, 1889-1894. Later, from 1897 to 1905, he 
was on the staff of the University of Virginia 
where he taught in the physics department. 
During two of the summers while he was at the 
University of Virginia he went on eclipse expedi- 
tions with the U. 8. Naval Observatory, in 1900 
to Georgia and in 1901 to Sumatra. In the sum- 
mer of 1904 he was secretary of the section on the 
physics of the electron at the International Con- 
gress of Arts and Sciences at St. Louis. He was 
brought into the U. S. Weather Bureau in 1905 
through the influence of Prof. Frank Hagar 
Bigelow, and he remained with the Weather 
Bureau until his death. He was technically retired 
in 1935 after 30 years of service, but he was im- 
mediately appointed a collaborator and continued 
to work at his desk as if there had been no change, 
either in his salary or his responsibility. Beginning 
about 1942, owing to his advanced age, he went 
to the office less and less regularly and by 1948 


he was able to go only about three times during 
that year, but he was still being carried on the 
rolls of the Weather Bureau as a collaborator at 
the time of his death. 

Naturally, prior to 1905, all Dr. Humphreys’ 
writings, and they were numerous, were in the 
field of physics or the borderline fields of physics 
and astronomy or physics and chemistry. Follow- 
ing his employment in the U. 8. Weather Bureau 
he wrote numerous papers on meteorology. He 
was perhaps the most prolific meteorological 
writer in America. One of his early papers and 
possibly his most noteworthy one on meteorology 
was in 1909 when he offered an explanation for 
the existence of the Stratosphere. His final paper, 
“Loose Usage of Weather Words,” was published 
in this JovENat in April 1948. He wrote a number 
of books. Physics of the air went through three 
editions—1920, 1928, and 1940; Weather proverbs 
and paradoxes two, 1923 and 1934; Fogs and 
clouds two, 1926 and 1943; while Rain making 
and other weather vagaries, Weather rambles, and 
Ways of the weather had a single edition each. 
Dr. Humphreys was an uncanny writer in that he 
seemed to have a born faculty of selecting the 
right word for the right place and of putting each 
word to its maximum use. He also published an 
autobiography Of me, collaborated with W. A. 
Bentley in the publication of Snow crystals, and 
wrote parts or chapters of several other books. 

Dr. Humphreys’ hobby was the Cosmos Club. 
He was elected to membership in 1905 and served 
as its president in 1936 and on its entertainment 
committee from 1929 to 1946. He took keen in- 
terest in composing the announcements of these 
entertainments; 95 pages of his 375-page auto- 
biography are devoted to these announcements. 

Besides being president of the Washington 
Academy of Sciences, and of the Cosmos Club, he 
was president of the American Meteorological 
Society in 1928-1929. He also held numerous 
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other offices in these and other professional and 
scientific societies, too extensive to list here. Also 
from 1911-1934 he was a part-time professor of 
meteorological physics at the George Washington 
University. 

On January 11, 1908, he married Margaret Ger- 
trude Antrim, of an old and well-known Virginia 
family, who survives him. They had no children. 

In the passing of Dr. Humphreys America 
loses one of its great students of meteorology. 
The name of William Jackson Humphreys 
properly belongs with those of Matthew Fontaine 
Maury, William Ferrel, Cleveland Abbe, and 
Frank Hagar Bigelow. 

Ricumonp T. Zocu. 


FRANK Ernest ALoysius THONE, biologist and 
science writer, for 25 years a member of the staff 
of Science Service, died in Washington, D. C., on 
August 25, 1949, in his fifty-ninth year. Though 
he had not been in good health for some time, 
death came unexpectedly; it was due to coronary 
occlusion. Burial was at Des Moines, Iowa. 

Thone was born in Davenport, Iowa, on April 
12, 1891. He attended the public schools in Des 
Moines and in 1915 took his bachelor of arts 
degree at Grinnell College at Grinnell, Iowa. 
During World War I he served as a second lieu- 
tenant in the United States Army, but after the 
war he continued his education at the University 
of California, the Johns Hopkins University, and 
the University of Chicago, where in 1922 he 
received his Ph.D. degree. Following this he 
served as instructor in biology at North Dakota 
State College (1923) and as associate professor of 
botany at the University of Florida (1923-24). 
He spent two summers (1922-24) as naturalist- 
lecturer at Yellowstone National Park and wrote 
Trees and flowers of Yellowstone National Park, 
published in 1923. Illustrated with drawings by 
his sister, also a botanist, the book describes and 
figures more than a hundred plant species found 
in the park and is still regarded highly among 
works of its kind. Thone’s special scientific fields 
of interest were plant ecology and atmometrics. 

Dr. Thone joined the staff of Science Service 
in 1924 and thereafter made an enviable name for 
himself in the popularization cf science. As a 
science writer he specialized in biological depart- 
ments, but because of his broad interest in all the 
sciences he was able to handle assignments of 
widely diverse nature. In 1925 he covered the 
famous Scopes ‘“monkey”’ trial at Dayton, Tenn., 
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and more than 20 years later was a correspondent 
at the Bikini atom-bomb tests, the Operation 
Crossroads of the United States Navy. He wrote 
extensively for the Science Service syndicated 
releases and newsletters and was known especially 
for his nature columns. A regular newspaper 
feature that he wrote was a weekly story on new 
patents. In 1940 he published The microscopic 
world, a popular book on microbiology. In 1946 
he was one of 13 recipients of the George Westing- 
house distinguished science-writing awards. His 
writing was characterized by a captivating and 
original manner of expression but withal a high 
fidelity to scientific accuracy. His scientific train- 
ing enabled him to understand the scientist’s 
viewpoint, but at the same time he had a real 
talent for writing understandably and interest- 
ingly for the lay reader. He was an indefatigable 
worker, and the total product of his pen if it 
could be assembled would be astonishingly volu- 
minous. 

Dr. Thone took a lively part in the scientific 
life of Washington. Not only was he a member of 
many scientific organizations, but he was always 
cooperative in serving as an officer or upon 
committees, and he never assumed these duties 
perfunctorily. He was active in the affairs of the 
American Association for the Advancement of 
Science, the Washington Academy of Sciences 
(of which he had been a member for 10 years), 
and the National Association of Science Writers. 
He was a member also of the Botanical Society 
of America, the American Society of Plant Physi- 
ologists, the American Society of Mammalogists, 
the Seismological Society of America, the Wild- 
life Society, the National Parks Association, the 
Biological Society of Washington (president 1944— 
46), the Botanical Society of Washington, the 
Wild Flower Preservation Society, the Overseas 
Writers, the Outdoor Writers Association, the 
Catholic Commission on Intellectual and Cultural 
Affairs, the Cosmos Club of Washington, Sigma 
Xi, and Phi Beta Kappa. 

Widely read and traveled, of genial nature, and 
a good conversationalist, Frank Thone left a host 
of friends in Washington and among scientists 
throughout the world. He will be sorely missed 
by all of them. Unmarried, he lived at 1424 
Chapin Street, NW. He attended St. Matthew’s 
Cathedral in the Capital. He is survived by his 
mother, Mrs. Mary Anna Thone, and a sister, 
Margaret A. Thone, both of Des Moines, Iowa. 
Paut H. Ornser. 











